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Foh several years, he was just like a score of other 
men in the plant—a good, honest, fairly capable 
worker, but only that. There was nothing distinctive 
about him or his ability—nothing to make him stand 
out from the crowd—no reason, as a matter of fact, 
why he should ever receive a raise. 

Then one fortunate day he decided that the reason 
he wasn't getting anywhere was because he lacked 
special training. He searched around a bit—asked 
a great many questions—and then enrolled for a 
home-study course with the International Correspond 
dence Schools. 

'"Soon after I began studying," he wrote to us the 
other day, "we had a change in management at our 
plant. The new superintendent said that only men 


who had really studied their work were in line for 
positions as foremen, 

"I certainly was glad then that I had decided to 
study in my spare time. For, thanks to my L C. S, 
Course, I was the only man in the organization who 
could talk to the superintendent in his own language. 
As a result, I was promoted over men who had been 
here from ten to twenty years." 

What are you doing with the hours after supper? 
Can you afford to let them slip by unimproved when 
you can easily make them mean so much? 

One hour a day, spent with the I. C. S. in the quiet 
of your own home, will prepare you for success in 
the work you like best. Yes, it will! Put it up to us 
to prove it. Mail this coupon today. 
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STUDENT NOW 
TEACHES AVIATION 

"Yeur Cbum eciUlnljr hn 
btm of seenl ah stance to 
me Ira Ipartilns thr luiys in 
usy vfmsji tTir funtlArnr.JitflTF 

n r HcrwMtlei/' J. C, 
AELBia As*lit. Edu- 
rational AiJrls^r, Co* 1M1, 
Oaojj} NP-S-YA, Uoselj'fi, 
Ya 


MANY MAKE $40, 
$60, $75, A WEEK 

Let Me Show You How to Get 
into This Fast Growing Industry 

My up-to-date home study Course gives you the ground work you need 10 get and 
keep a i*cal job in this fascinating, last-growing industry. Many of my graduates, 
who didn't know a tiling about Aviation before they enrolled, are holding down 
fine jobs right now —in the air and on the ground. Get the facts about my practical 
training and what it has done for others. Mail coupon now. 

I Teach You QUICKLY-at 
Home in Your Spare Time 

You don't need to give up your present job—don’t need to leave 
borne, to get your training in Aviation, I've made it easy for 
you. I've put my own eighteen years of experience—five years 
of instructing in the Navy— alt into my thorough, quickly mas¬ 
tered borne study Course, 


Walter Hinton: 

Trull bliiEcr, pioneer, cx~ 
jilortjr, author, matrue* 
lor, AVIATOR. The 
lirjvL man to pilot a 
pi line across the Atlan¬ 
tic, the famous NCM, 
ami the firat to fly from 
Nurth to South America, 
The man who was a 
crack hying instructor 
for the Navy during the 
War; who today is 
l mining farsighted men 
e a r Avlatlon, U in ion 
Ik ready to train you 
at home in your spare 
time, Send for Iiis Free 
Book— TODAY, 


No Previous Experience Needed 

You don’t need a high school education—don’t have to know any 
thing about planes or engines to learn the ground work of 
Aviation with my Course, ^ ‘Everything # is clearly explained— 
illustrated by hundreds of pictures, drawings and charts—simple 
and easy to understand. 

You Have Many Types of Jobs 
to Choose From 

You have over 4(1 different types of jobs to choose from once 
you have the necessary training. You get all the information 
you need to pass the Government’s written examination for 
Mechanic** or Pilot’s Licenses, m a few short months. If you 
want to /earn to fly, I can probably save you more than the 
cost of my Course at good airports all over the country. 

Aviation is Crowing Fast 

Don’t wait and let the other fellows get ahead of you* Think 
about your own future. Get the FACTS. Mail the coupon on 
the right today—right now—while you’re thinking about it i'll 
send you my big new FREE Book—packed with interesting fads 
about your opportunities in Aviation. Do it NOW, 

WALTER HINTON, Pres. 

Aviation Institute of America, Inc. 

1115 Connecticut Avenue, Washington, D. C* 


AIRPLANE 

FLIGHT 

INCLUDED 

“Glvcher thogun ! fT 
You're off! Ab seen 
ns ymi Complete my 
{'mir»c\ 1 arrange a 
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it doesn't cost you 
a penny. It Is my 
grudnatloD present 
to you 
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Opportunity/* I want to know more about my opportunities 
in Aviation, and your tested method of home training. This 
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China Clipper, at rest 
on the sunllghted Pa¬ 
cific and glimpsed 
through tropical 
palms, suggests ail 
that the Pan-Ameri¬ 
can passenger enjoys 
when traveling the 
air lanes in Southern 
waters. 




Martin bombers in flight to 
Miami from Langley Field, 
Virginia, on the first of the 
two-stage hop to the Panama 
Canal. Each plane, carry¬ 
ing eight men, Is equipped 
with complete jungle Mts. 


The Lindberghs after their 
arrival at Rome, from Eng¬ 
land. Colonel Lindbergh's 
custom-built Miles M Mo- 
hawk" rs carrying them on 
thefr extended flight to the 


Poof-powered Italian plane is driven by 
pedals and has actually flown a few hun¬ 
dred feet. It has been entered in com¬ 
petition for 100,000-IIre prize offered for 
the solution of man-powered flight. 


Amelia Earhart's flying laboratory, a 
special Lockheed Electro, before the re¬ 
cent California-New York "business trip." 
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The upper deck 
of a Martin-built, 
Pan-American 
clipper locking 
forward to the pi¬ 
lot's cabin, shows 
the engineer's 
room in the fore¬ 
ground and the 
radio room be¬ 
tween* 


vt-tr 

fit 

P CP 

k )s 

CSJ ^ 


Right: Douglas DF—four¬ 
teen-ton flying boat on which 
Russia holds an option* 
carries 32 passengers* 200 
m.p.h* at 6,000 feet. 


Mass demonstration 
of the Boys 1 Airplane 
Association of Ja- p 
pan indicates the I 
popularity of the 
hobby throughout 
the world* 


"Aerial Phantom," newly invented plane* 
has no wings, tail* or propeller* it is 
to be operated on the turbine principle, 
claimed to lift 50 pounds per horse power. 


Right: Air Taxi In Ja¬ 
pan is popular with 
the ladies—it is pi¬ 
loted by a woman* 
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To demonstrate new #l pigeon In¬ 
stinct 11 homing device, two T.W. A. 
pilots went aloft. One deliberately 
confused the location before turn¬ 
ing over the controls to the co¬ 
pilot, who hod been blindfolded. 
Using the new radio device the 
plane was Immediately directed 
homeward. 


THE AIR SHOW 


Below: At the National Aviation Show In the Grand 
Central Palace, New York City, the AIR TRAILS 
booth commanded a continuous crowd* Wing 
Commander Clyde Pangborn presented the original 
of the February cover to Captain Frank Hawks, 
because It featured his new plane “Time Flies. 11 
The picture of the presentation Is superimposed in 
front of the booth so that all readers of AIR TRAILS 
may see the details of the display. It Is estimated 
that 165,000 people visited the booth during the 
show. Present at various times were Clyde Pang- 
born, Captain Hawks, Lt. Com. George O* Noville, 
Gordon Light, William Winter, George L. Eaton, 
Frank Tinsley, Commander Carlson, and many 
other prominent aviation figures. 


BILL KARNES AIRPORT 
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AIR FORCES 

LFET-LANDXNG exercises of a secret nature will 
be held this month off southern California. Army, 
navy* and marine airmen will take part, and con¬ 
sider afcle precaiipon will be taken to make certain that 
all details of the so-called Operation No* 3 will be car¬ 
ried out as efficiently as possible. Owing to the length 
of coast line to he protected by the United States, de¬ 
fense officials intend to make this one of the most im¬ 
portant strategic exercises for the three services* 

The war in Spain continues to provide much of in¬ 
terest for followers of military aviation all over the 
world* While sporadic bombing makes up the bulk of 
the action* a few air battles have taken place recently. 
Two insurgent planes were shot down Feb. 13, 1937, 
while attempting to bomb along the Madrid-Valencia 
highway* It is believed that the Loyalist airmen arc 
obtaining better fighting craft from Russian factories 
and are now able to put up a better showing against 
the fast German Hdnkels and Italian Fiats which arc 
being used by the Rebels* 

Light army bombers of the 96th Aero Squadron re¬ 
cently completed a four-thousand-mile round-trip flight 
between Langley Field, Ya., and France Field in the 
Canal Zone. Fifty-seven planes of the 27th Squadron, 
the 1st Bombardment Squadron, and the 8th Squad- 
roil* as well as nine special transport planes from Barks¬ 
dale Field, took part in the annual mid-winter maneu¬ 
vers at Mouth ’Clements, A rich*, and were inspected by 
Colonel W. A* Frank of Mitchel Field, N. Y. The 
maneuvers included aerial -gunnery practice, bombing 
and tactical maneuvers* The public was treated to many 
forms of inass flights. 

During the maneuvers. Colonel Frank started an in¬ 
vestigation into the reason for faulty landing gear found 
on several Martin D-10 bombers, One of the retract¬ 


able landing gears fouled when a Martin, piloted by 
Lieutenant David P. Laubach, was trying to get in* 
Tt was impossible to get the wheels down, but Laubach 
brought the machine in safely and saved the lives of 
his crew of lliree. 

Owing to the splendid cooperation of the Royal Air 
Force Fleet Air Arm, the “attacking” Blue Fleet was 
forced to give up its attempt to make a successful land¬ 
ing at Singapore* This occurred during the recent 
“war games” in the Far East* The raiding “Blue” de¬ 
stroyers were continually “attacked” by the defense 
air and under-water fleet and had to withdraw after 
suffering “considerable losses.” A new "Battle Junior" 
light bomber has been built by the British Fairey Co. 
for the .Royal Air Force, which British air writers 
claim to he the fastest single-engined bomber in die 
world. It is actually a small edition of the Battle, 
Britain is now testing a French Dewoitme D.510 fitted 
with a Hhspaiio-Suiza “cannon” engine* While refuel¬ 
ing a large bomber in Mesopotamia. British sendee men 
have to figure on 'the loss of at least five gallons of fuel 
due to evaporation* They are now working on a new 
refueling device which will trap the vapor and suck 
it back into the main tank in its original form. 

European visitors to Berlin were recently treated to 
a display of German anti-aircraft gunnery. All were 
astonished at the remarkable accuracy of the German 
gunners* “Berlin has not much to fear from the air,” 
one British observer admitted. 

Canada has allotted $11,750,000 for the strengthen¬ 
ing of the Royal Canadian Air Force. Many new of¬ 
ficers will be accepted, and five hundred airmen mechan¬ 
ics will be required at once* More than one hundred 
new machines will be purchased immediately. 

A large number of Vouglit VI42 scout bombers, pur- 
cl lascd by 11 ic A rgent i n e Gove mine lit, (Turn t a page ft f) 
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B ILL BARNES shouted “0, K, !" above the idled 
roar of the two Barnes Diesels in the nose of the 
Silver Lancer. f Tll be back between ten and eleven. 
Shore leave for any one who wants it to-night, Scotty, 
Shorn- and Red are down in Washington making a check 
cm that aerial survey of the national parks. If they come 
in to-night tell 'em to wait up for me/' 

‘Right, boy;" said “Scotty” MacGloskev, major-domo 
and chief technician at Barnes Field. ‘‘It's a nice thing 
you Ye doing—having dinner with your fathers old friend/' 
Bill glared at him and eased his powerful frame into 
the front cockpit of the gleaming Lancer. 


"Time is about the only thing 111 have, if we don’t get 
some work around here before long/’ he shouted back at 
Scotty, as he jazzed the three thousand horses in the 
twin Diesels, fie slid back the bulletproof glass hatch 
above his head and stuck his tan brogues into the rudder 
stirrups. He flicked the radio key on the instrument 
panel and spoke into the black mike lmng before his lips. 

“How’sit, Tony?" he asked Tony Lamport, head radio 
operator and dispatcher on Barnes Field, 

“All clear. Bill/* Tony said, "Wind E. S. E, Be a 
good hoy. Bill/' 

“Pliooey to your 1 Bill exploded. “I expect to he 
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bored to death listening to an old coot describe his col¬ 
lection of crown jewels. Maybe you'd like to go in my 
place ?" 

"No/* Tony chuckled, “Just slip a couple in your 
pocket for me. My girl likes emeralds and sapphires/' 

“No diamonds, eh ?" 

"No diamonds/* Tony said. 'Tier Aunt Esther got 
hit over the head one time when she was wearing a dia¬ 
mond, She's against ’em/ 

”0, K." Bill laughed. He shrugged his muscular 
shoulders to ease the discomfort of the tweed suit and 
topcoat he was not used to wearing in the cockpit of the 
Lancer. 

“Hey! Mart a minute. Bill!" Tony shouted in his 
car. "Two of those carrier pigeons of Sandy's are com¬ 
ing in for a landing. You might get 'em tangled in your 
props/’ 

Bill pushed himself up out of his bucket seat and looked 
hack over his shoulder across the apron. On the steps 
of the administration building young “Sandy" Sanders, 
the kid ace of his little squadron, was waiting to welcome 
liis pigeons home. There was a grin on his freckled face 
as lie watched his latest hobby come gliding in for a 
landing, 

"Tell him id keep those dog-gone things out of the air 
around here!" Bill roared at Scotty MaeCloskey and 
threw oft his wheel brakes. 

The big sesquiplane screamed as Bill poured soup into 
the engines. Where the main runway converged with a 
number of smaller ones he kicked his rudder and the 
world became a place of blurred greens and whites. The 
silver bullet skimmed into the air like a comet A green 
light came lo life on the instrument panel as the sesqui- 
plane landing gear snuggled up into the belly of the 
fuselage and the wings. Bill hung the big ship on its 
two ihrec-bladed props and took it to eight thousand feet 

Far oil to the left the skyscrapers of Manhattan tow¬ 
ered into the hazy afternoon. To the right stretched the 
long, rolling hills of Long Island and the great sand 
d Lines. Jericho, Last Norwich, and Oyster Bay flashed 
below the Lancers wings. The traffic of Long Island 
Sound chugged east and 
west, north and south. The 
great ball of lire that was 
the sun crept toward its bed 
in the lulls of New Jersey. 

Lights begai i 'To ff i r 1ccr rni 
in the homes along the 
Connecticut shore, as Bill 
slapped the main float and 
wing-Lip pontoons on the 
water oft Shippan Point 
and taxied toward the land¬ 
ing ramp. 

During that short hop 
from Barnes Field, Bill had 
been thinking about just one 
thing: the lack of activity 
on ids airport* during the 
past two months. Business 
had been at a Standstill, 
llts little squadron of fliers 
were becoming both jumpy 
and bored. The salaries of 
the small army of grease 
monkeys, sheet-metal work¬ 


ers, mechanics, caqienters, engineers, guards, office 
workers, anti unskilled laborers had to be met every 
week. The terrific overhead was eating into Bill's bank 
balances every day. He knew that he must turn up some 
work that paid real money within a comparatively short 
time or things would become serious. 

He was still thinking about those things as he took his 
seat in the gleaming, black limousine old Caleb Barnabas 
had sent to pick him up. The liveried chauffeur meshed 
the gears silently and the big car glided noiselessly into 
the hills back of Stamford. 

IL was nearly dark when the chauffeur brought the 
car to a stop fifteen feet away from a pair of huge iron 
gates, A searchlight played on the car from a low 
tower behind the gates. Two uniformed guards appeared 
in the ray of light, opened the doors of the car and peered 
into it, then underneath it, 

”0. IC,, Charlie,” one of the guards said to the 
chauffeur. 

The iron gales swung silently open* Hill saw a man 
with a tommy gun behind the searchlight in the tower. 
He noticed the high wire fence that disappeared into the 
night on each side of the gateway* 

"Mr, Barnabas seems afraid a strange squirrel might 
get into his grounds/' Bill said dryly, 

“It's his jools/’ the chauffeur said, "Tie has three 
men at each gate day and night and a half dozen patrol¬ 
ling the grounds. The wire fence all around the place is 
charged with enough electricity to burn a man to a 
cinder, lie ain't takin' any chances any more," 

“No/' Bill said. ”1 guess he isn't/ 1 
A tall, gaunt man pulled himself out of a porch chair 
as the car came to a halt under the porte-cochere of the 
enormous, rambling house. He shook his leonine head 
from side to side and a wide smile wreathed his lips as 
he came down the steps to shake Bills hand. 

“Son," he said in a deep voice, ‘T told you to get here 
before dark* I wanted to show you around the place." 

'Tut sorry/* Bill said. The sincerity of Barnabas' 
greeting warmed him. He could readily understand why 
his father had had such a great affection for the 

"swashbuckling old pirate” 
as the press had called him* 
"I was tied up with things 
1 couldn't very well leave. 
Don't we still have time to 
look around before din¬ 
ner?” 

" Yes/* Barnabas said* 
-Ill get a flashlight” 

He guided Bill through 
the huge, glass-inclosed con¬ 
servatory where he bred 
and crossed a hundred va¬ 
rieties of orchids. From 
there they went through a 
little theater that was com¬ 
plete in every detail, in¬ 
cluding a pipe organ* A 
few hundred feet away 
stood a log cabin with a 
bar twenty feet in length. 
A Negro bartender mixed 
Caleb Barnabas an old- 
fashioned cocktail* while 
Bill sipped orange juice. 



Making sure the little metal tag was fastened se¬ 
curely on the leg of the carrier, Sandy let it free- 
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With a half-mad 
cry, Henderson 
threw himself 
back into hU 
bucket seat He 
leveled the Snorter off and 
tried to give It the gun. But 

I he old man's face sof- di$ nose began to fall-- 

leneri for a moment as he 
spoke of his collection of 

jewels—but as quickly hardened again. He turned sharp 
eyes on Bill “You don't want anything, do you?” he 
asked, 

"No/* Bill laughed. “I don't want anything. But I 
do want to see your collection." 

“You’ll see it, son/* Barnabas said. He finished his 
drink, nodded good night to the lonesome bartender 
anti they went toward the house. 

It was probably only instinct that made Bill stop and 
listen as he heard a fourteen-cylinder Meredith airplane 
engine thundering overhead. 

“He's circling overhead,” Bill said. 

The old man tipped back his head and peered upward 
at the dim outline of the low-winged monoplane against 
the night sky. Bill pointed out the grecn-and-red run¬ 
ning lights of the ship, 

“He better stay up there/' Barnabas said, jgtijtmly. 
“We're prepared to take care of any kind of unexpected 
visitors around here. There is a private airport near by. 
It's on my land.” 

'T noticed that/ 1 Bill answered. He decided that the 
old man was undoubtedly a little off balance. He had 
worried so much about his precious jewels that it had 
become a phobia. He was devoting his life to protect¬ 
ing them. 

Bill recalled that all of the precious stones had be- 


“You don’t drink at alb eh ?” be said to Bill. 

“Can't afford it in my business/ 1 Bill said. “The 
day of the drinking pilot has passed. Anyway, they 
drank enough during the War to take care of three 
generations,” 

”Tt*s too bad you weren't old enough to be a Wartime 
pilot, Bill. You'd have been a great ace.” 

“Yes/ 1 Bill said, “and I might be dead. I have a kid 
pilot, Sandy Sanders, who is like a son to me. f hope 
he never has to go to war/' 

Iiis eyes flitted over the interior of the log cabin, 
it was decorated in exact imitation of the okl-tlme West¬ 
ern saloon of frontier days. It was easy to imagine a 
group of long-haired, booted men with six-guns strapped 
around their waists standing over the faro table in the 
center of the room. For an instant Bill could smell the 
smoke of battle, as one of the figures pulled a gun and 
shot the chimney of one of the flickering oil lights, 

“I suppose you have some great parties here/' Bill said, 
“I do,” Barnabas replied. “You know I made my 
money in copper in the clays of the old West. I come 
here and sit alone and see a hundred, a thousand men I 
knew inarch before my eyes.” 

“I suppose you have lots of company, too, at times?” 
“No?” Barnabas snapped. “You arc Lite only guest 
I've had here for purely social reasons in over a year. 
Every one who used to come wanted something. Some 
of them were trying to figure a way to get into the 
place and rob me of my jewels,” 
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longed to Barnabas* wife before her death. She had 
been a famous stage beauty in her day. W hen she grew 
older and her beauty passed, she used tier priceless ed¬ 
it; ciiuii of baubles to attract attention to herself, attention 
she could not be happy withnui. When she died, only 
the jewels remained alive. The old man had come to 
regard them as a living part of her. Bill remembered 
now that he had heard stories about the old man spread¬ 
ing them out on a table and talking to them as he might 
have talked to her* The thought sent cold shivers up 
his spine* 

Tin- cheery lights inside tliS enormous, rambling house 
drove the momentary feeling of apprehension from his 
mind* But he shivered again as a cold, fall wind whipped 
down through the sighing pine trees around the house* 

“There will be a lire in the fireplace/’ Barnabas said, 
“Wt/tl better go in. Dinner will be served in a few 
mimfe. I'll have Norton .set up a table in front of the 
lire/* 

Bill listened politely while the bid man told him about 
his jewels during dinner. Barnabas recounted how much 
he had paid for each piece, where Iris 
wife had worn them, who had been there 
to gaze at them in mve. He recalled 


conversations he and his wife had had when they re¬ 
turned home after she had worn them* He remembered 
the dozen attempts that had been made to rub her and 
told Bill about the attempts to rob bis bnrglarproof vault 
since her death, 

“But/’ he finished, “the place is impregnable now* 
Burglars could no more get in litre than the Germans 

could get into Verdun, I- ** lie stopped speaking 

as lie saw' Bill cock his bend on one side and listen to the 
increasing roar of an airplane engine overhead. 

“That baby is low/’ Bill said, “lie s hedge-hopping 
in an autogiro/* 

“He’ll get rock salt in his pants if he hedge-hops 
around here/ 1 old Barnabas growled, and dismissed the 
plane from his mind. “I paid two hundred and twenty 


For one horrible, sickening inslant 
H seemed the two ships could 
not ovoid being smashed to bits 
as they plunged together- 



AIR TRAILS 


13 



thousand dollars for that pear-shaped diamond/’ he 
went on. “Old Brfxley’s wife was trying to huv it. 
He bid the price up. But f topped him. His wife 
wouldn’t speak to Mrs. Barnabas the next time they met/* 
Bill shrugged his shoulders impatiently. He won¬ 
dered just why he had let himself in for such an eve¬ 
ning, lie was wasting valuable time listening to this old 
eccentric babble on and on about a bunch of baubles. 
What if they were worth millions? What difference did 
it make? Who cared what Mrs. Barnabas said to Mrs. 
Brixley ? 

‘Tin afraid 1 can’t stand It any longer/ 1 be said. 
"You’ve got me sitting on the edge of my chair/ 1 

Barnabas rubbed his bauds together and beamed. 


"Good/ he said, "Bui don’t be looking at your watch. 
YouII forget all about time when I spread my collection 
out before you. I’ve spent a whole day over them, time 
after time. Well go upstairs to the vault/' 

Hu led the way up two flights of stairs. At the top 
of the second flight the whole character of the house 
changed. The stuffy Victorian furniture on the first 
two floors became Spanish. Off the landing was a huge 
steel grille that opened into a high Spanish room de¬ 
signed as a patio. The ceiling was the color of the sky 
of old Spain. A balcony was cut into the side of (lie 
wall, 

"Don’t touch anything/’ old Barnabas said. “There 
is a concealed electric switch that turns off the current 
in the steel door. I - —* 

Bill whirled as he heard the gasp that came from old 
Barnabas. He grabbed at the man’s arm to steady him 
as he turned with tortured eyes and trembling lips. 

“S-s-s-s- ? came from Barnabas 1 lips as lie fitted a 

key into the steel grille. Hu was trying to speak* but no 
words came from his lips. Only a series of sounds that 
were incoherent. 

He would have fallen if Bill hadn’t grabbed him when 
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lie threw open the door. He won id have fallen beside the 
body that was lying on the floor with its throat slit from 
ear to ear. Blood was still spreading over the rug. 
1’he man's legs were twisted under him as though lie 
had been on bis knees begging for bis life when some- 
thing had slashed his throat. He had fallen backward 
and his head lolled grotesquely to one side. 

“Francis!” Barnabas' tips mumbled. “Francis!" 
Then his eyes lifted from the horrible thing on the floor 
and Bill felt his body go slack. Bill picked him up, laid 
him on a davenport ami shouted down the stairs. When 
he* heard steps ascending he swung back into the Span¬ 
ish room. 

For the first time be noticed that the window that 
was swung wide at die end of the room whs not a win¬ 
dow- At first glance the curtains and glass bad pre¬ 
vented bis seeing the steel door behind it. He stepped 
quickly across the room and peered into the Avail safe. 
Papers were scattered around inside it. Aside from the 
papers it was empty. 


When he signaled with a flashlight, the autogiro fl 
the house, dropped a ladder- The thief swung up on 


Bill whirled two of the hardest-looking men he lmd 
ever seen came charging into the room with drawn guns 
in their hands. Then* eyes popped as they saw the gray- 
haired man on the floor, his head soaked with his own 
blood. 

“All right. Talk!" one of the men snarled at Bilk 
'■Get some smelling salts, some water, and a slug oF 
brandy or whisky." Bill snapped back at him. "Mr. 
Barnabas fanned, 11 is heart—— " The man who had 
snarled at him disappeared down the stairs as the man 
who had served them at dinner stuck a frightened face 
around the corner, 

“Water!" Bill said to him and began to loosen the 
old man’s clothing. He dropped a thumb on h is pulse 
and held it there for a moment. The old inan J s heart 
was beating steadily and strongly. Rill looked at his 
white* gaunt face and shook his head. 

Bill held the smelling salts under bis nose for a mo¬ 
ment, then lifted bis bead and put the whisky to his lips 
as his eyes flickered open and closed. Barnabas choked 
nil the \yhisky for a second, then 
opened his eyes and kept them open. 
They fastened on the imitation window 
across the room. He pointed a trem¬ 
bling finger at it, 

“My wife's jewels?" he asked, 

"Fin afraid the v Ye gone*” Bill said. 
“I—- ” 

“Gone!" one of the guards snarled, 
“It's time you began to talk, young 
fellow." he said to Bill, 

"Shut up. Williams!" old Barnabas 
growled. "Go call the police. This is 
murder. Bill, get every one put of here 
and keep them out until the police ar¬ 
rive. This is a horrible shock to me.” 

"Was be an old employee?" Bill 
asked. 

Barnabas looked at Bill in bewilder¬ 
ment for a moment. Then his eyes 
wandered to the twisted form on the 
floor, “Oil." he said, "you mean 
Francis, Yes. he has been with me for 
1 wc ntv- ft v e y c ars. " Histyi - s w an < 1 e re « l 
away and settled on tin* vault again. 

Bill turned away, sickened at the 
avarice of the old man. He began to 
circle the room, looking for anything 
that might he a due, A moment later 
his eyes fastened on the figure of a 
bird stamped on the wall above the 
dour of the vault. It was about three 
indies in height and had the head and 
short, rounded wings of a hawk. He 
reached up and touched it, because it 
looked as though the ink was still wet. 
The ink came off on Ids finger* 

"Did you put that impression of a 
black hawk there on the wall?" Bill 
asked old Barnabas. 

Barnabas’ eyes grew wide as he 
stared, "It has been stamped there?" 
he asked. 

Bill nodded his head and showed 
ew over Barnabas the end of Ids finger, "The 

ink isn't rlrv T he said, ( Turn to page 64) 
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The twentieth lesson in the 
technical terminology of the 
air. Save your files! 


INSIGNIA OF THE 
WORLD'S AIR 
SERVICES 


} ARGENTINA 

2 BELGIUM 

3 BOLIVIA 

4 BRAZIL 

5 FRANCE 

6 ENGLAND 

7 GREECE 
3 PERSIA 

9 RUMANIA 

10 SOUTH AFRICA 

11 SPAIN 

12 DENMARK 

13 EGYPT 

14 CHILE 

15 HOLLAND 

16 SIAM 

17 U. S. NAVY 

18 U. S. ARMY 

19 SWEDEN 

20 CHINA 

21 YUGOSLAVIA 

22 CZECHO-SLOVAKIA 

23 PARAGUAY 

24 LATVIA 

25 JAPAN 

26 URUGUAY 

27 LITHUANIA 

28 NORWAY 

29 POLAND 

30 PORTUGAL 

31 SOVIET RUSSIA 

32 SWITZERLAND 

33 TURKEY 

34 MEXICO 

35 IRAQ 

36 ESTONIA 

37 GERMANY 

38 FINLAND 

39 IRISH FREE STATE 

40 ITALY 
























































































































































































































































Part Three of 
the Most Valuable 
Series of the Year 
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Pilots of Transcontinental and Western Air M on the [ob ,T 
In a Douglas airliner. 


T HE DEPRESSION which hit this country in 1929 
cut the volume of many businesses more than fifty 
per cent. Business in general fell by 1933 to only 
sixtv-five per cent of the estimated normal. But the 
young air-transport business was so strong in its ten¬ 
dency to grow that passenger mileage kept on increasing 
right through the depression. 

And when the depression loosened a bit in 1935. air 
transport began to go to town. During ihe past few 
mouths you [rave been reading headlines like this: “Air 
Lines Set New All-time Traffic Record/' More than 
1,000,000 passengers and 
8.000,000 pounds of air 
express were carried dur¬ 
ing 1936. That means 
volume of business has 
more than doubled since 
1934. 

Recently Mr. Eugene L. 

Vidal, Director of Air 
Commerce* said : ''The ex¬ 
cellent record of progress 
for die past year is the 
more gratifying because 
the growth has been 
sound. , . . We have 

seen normal, healthy 
growth . . . which 

represents not only a pres¬ 
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A meteorology student of Porta Air College drawing 
up a daily weather map. 


ent gain, but also a firmer foundation for the future. 
. * * Nowhere in the industry is there evidence mat 
a peak has been reached. Gu the contrary, all indica¬ 
tions are that die trend will continue upward to an¬ 
other outstanding period in 1937.” 

That sounds mighty good for young men who are 
looking forward with eagerness and hope to careers in 
aviation. And if the combined brains of statesmen, sci¬ 
entists and business men can prevent another bad de¬ 
pression. the aviation industry will probably continue 
to develop rapidly and without interruption in all its 
branches until it becomes a vast industry giving inter¬ 
esting and reasonably well-paid employment to hundreds 
of thousands, and very attractive positions to a con¬ 
siderable nutriber of especially qualified and 1 uglily 
trained persons. 

But that is in the future. Right now we are interested 
in what present conditions and prospects mean to the 
young person anxious to get into scheduled air trans¬ 
port ait cm. 

First of all you must remember that, the air-transport 
industry, though growing fast,- is still small. A survey 
in June, 1936* showed that the air lines altogether hud 

only about 9.000 employ¬ 
ees. In contrast* the rail¬ 
roads of the country nor¬ 
mally employ about 1,700.- 
000 persons. The air lines 
have been hi ring addi¬ 
tional employees at the irate 
of about 2,000 a year. 

Add to that the new 
einf Joyces require d for 
replacements and ihc total 
number hired each year 
will still be relatively 
small. Opportunity for 
people with sp ec i all zed 
training' in many other oc¬ 
cupations is much greater, 
especially just now in the 
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Students of the Boeing School 
of Aeronautics at work in the 
engine shop. 


general post-depression expan¬ 
sion, 

Columbia Uni t crsi ty reports 
thai die demand for college-trained 
specialists in many lines is greater, 
and salaries offered higher, than in 
the boom times of the 1920s. 
Skilled workmen in the trades are 
also needed* 

For example, the president of 
the National Association of Photo 
Lithographers said recently that 
10,000 more skilled technicians 
could be used in that industry 
alone* 

Many of the present set of young 
mu: who want careers in avialion 
are hot going to iind room, and 
some perhaps will pass up chances 
to get into other lines that would 
pay them good money and enable 
them more quickly to join the 
growing ranks of those who fly for 
fun* And in that connection we 
have observed that people who 
liave aviation as a hobby often en¬ 
joy it much more than some of 
those who work at it for a living. 

Though the opportunities ill avi¬ 
ation are not as numerous as in 




Above: This clipper 
ship Is dependent on 
hundreds of trained 
men on the ground as 
well as on its crew* 


Left: One of many air¬ 
line jobs is the loading 
of the great transports. 


other industries, to young men of great abil¬ 
ity they seem to promise much. The fact 
that die Industry is small at present* but likely 
to become big means that those who do get 
in now —if they have a lot on the ball—will 
have a Iletter-than-ordinary chance to ad¬ 
vance to bigger jobs as the industry expands 
However, tile greater opportunity, coupled 
with the special fascination of aviation, means 
lhat smart Jack and a lot of his smart broth¬ 
ers are clamoring at ihe gates* The host avia¬ 
tion schools are rushed with applications for 
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admittance, arid they are 
taking only the best. The 
first-class schools which 
maintain close contact and 
high standing with the big 
companies try to keep 
their enrollments down to 
the point where graduates 
can be absorbed by the in¬ 
dustry. 

Ollier schools, more in¬ 
terested in making money 
than in serving either the 
industry or their students, 
take all comers* give them 
a smattering of knowledge 
and experience and turn 
them loose* Some of these 
students find work* if the} 
have learned to do even 
one small job well And 
if they arc smart and ener¬ 
getic enough to compem 
sate for inadequate train¬ 
ing* they find a way to 
learn* develop and ad¬ 
vance. 

But it is obvious that 
the better-prepared men of 
equal talent have the ad¬ 
vantage in tlie intense 
competition for promo¬ 
tions* As in every other 
line, the really good jobs 
are few compared to the 
many jobs requiring less 
breadth and ability* 




Above: That there is a place lor all In aviation is evi¬ 
denced by these trained workmen unloading materials 
for the Pan American base at Wake Island. 


Top right: This outpost at Wake Island In mld-Pacific is 
proof that aviation Is not harnessed to the cities. 


The fight* even for middle-rung positions, is fierce 
enough* and specific, specialized training is required for 
a large proportion of jobs in air transport, including a 
great many of tlie better ones* There are some* however, 
which call for general business training, ability and per¬ 
sonality* 

Last mouth and tlie month before we told you about 
the various means of learn iitg to fly, leaf ling up to the 
point where a man has finished a course Of military dy¬ 
ing training, or commercial training with special atten- 
rinn to fulfilling the requirements for a beginning job as 
an air-line pilot* 

Lest you get a distorted impression of the part the 
pilot plays in the complex business of air transportation, 
let us try now to get a bird’s-eye view of the kinds of 
jobs offered by an air line, and talk about the pilot’s job 
when we come to it. 

Let us suppose that you had suddenly become a multi- 
niultimillionaire and were going to order yourself an air 
line just as you would order your breakfast Great air¬ 
transport systems are never built (Tumto page ST) 
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SPLIT-SECOND ACTION 

-Hair-breadth escaper, hair-trigger decisions, dangerous moments that came once in a lifetime, - 



IK AN EffORT TO BREAK 
THE ARMY RECORD fOR 
THE LONGEST PARACHUTE 
JUMP, SERGTS. MADAN 
AND BOTTRIELL FLEW 
TO 20,600 FT. ALTITUDE. 


BOTTRIELL, READY TO 
JUMP, STOOD UP IN THE 
COCKPIT. THE RIP CORD 
RING OF HIS PARA¬ 
CHUTE CAUGHT ON THE 
MACHINE GUN RING. 


THE 'CHUTE TRAILED 
BACK AND JERKED 
BOTTRIELL OUT OF THE 
COCKPIT AND SMASHED 
HIM INTO THE RUDDER, 
HE WAS KNOCKED 


UNCONSCIOUS, THE 
RUDDER TORN AWAY, 
A NUMBER OF THE 
SHROUD LINES BROKEN 
AND A PANEL OF THE 
'CHUTE TORN. WHEN- 



80TTRIELL REGAINED 
CONSCIOUSNESS, HE 
FOUND HIS LEFT ARM 
USELESS AND BLEEDING. 
REALIZING HE MIGHT 
BLEED TO DEATH, HE 


LIFTED HIS INJURED 
ARM AND TWISTED 
THE SILK SHROUD LINES 
AROUND IT. SEVERAL 
TIMES,0N THE WAY DOWH, 
THE ARM SUPPED OUT. 


COMING DOWN FAST- 
WITH THE TORN CHUTE 
BOTTRIELL OPENED THE 
EMERGENCY 'CHUTE 
AND LANDED SAFELY 
HIS ARM WAS SAVED BY 


PROMPT TREATMENT. 
MEANWHILE MADAN 
BROUGHT DOWN THE 
RUDDERLESS PLANE 
SAFELY - NO SMALL 
FEAT IN ITSELF. 



LOST IN A STORM, A TRANSPORT 
PILOT WITH 3 PASSENGERS SENT 
A CALL FOR HELP. ON THE GROUND A 
QUICK THINKING RADIO OPERATOR 
HAD OVER iOO AUTOS ARRANGED IN 
A CIRCLE. THE BIG PLANE LANDED 
SAFELY IN THE ILLUMINATION OF 
THEIR HEADLIGHTS. 


WHILE R. FIELD, THE PILOT, HUNG HEAD FIRST 
FROM A WING TO LASSO AND FASTEN A 
LOOSE LANDING WHEEL, DON LONG, WHO HAD 
NEVER FLOWN BEFORE. HAD TO HANDLE THE 
CONTROLS TO SAVE THE LIVES OF THE PILOT, 
HIMSELF AND TWO OTHER PASSENGERS. 
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BOOMERANG 



- 


Nerves? 

What are they? 


The things that hap¬ 
pened then took 
place so fast that 
Hank couldn't fol¬ 
low them, Martinez 
whirled; his right 
hand dived- 


E XG HANK m BREWER fastened the chin strap on 
his helmet as he ‘'shimmied*' his shoulders under 
his parachute harness to make the straps sit easier. 
His team lined face was haggard and he noticed that his 
lingers were trembling. 

“Don't let your mind wander, Brewer/ 1 the swarthy, 
dark-eyed man said who stood beside him. “You come 
through or else. You understand that?” 

Long Hank turned the two hits of blue steel that wore 
eyes on the man and nodded his head. The man sidled 
away two steps, as Brewer's eyes bored into him. They 
were like two gimlets taring into Ins brain, and In them 
was an expression that terrified him* 

“I won’t forget, Obiter/' Brewer said* “You've got 
me/' He said it with the dull cadence of a man reading 
his own death sentence. Then his voice rose just a trifle 
and he smiled* “But don't forget* Olincr, I’m going to 
get yon. You have me now. You have me where the 
hair is short; but after IVe paid my debt I’m going to 
find you if 1 have to follow yon all over the worldT 
“You’ll change your mind about all that,” Olmer said, 
nervously, “You’ll thank me after the whole thing is 
over. You have all your instructions right?” 

"1 have them right/’ Long Hank said* “Now get out 
of here before I kill you/' 

Olmer's lip curled as lie started to say something* 


changed his mind, and left abruptly. Brewer’s icelike 
eyes followed him until he was out of the room. Then 
he stifled something that was very much like a sob and 
made ready to follow him. His legs felt like great iron 
weights as he dragged them across the room* Some¬ 
thing inside him seemed to he squeezing his heart* He 
clenched his big fists and rubbed one of them across his 
eyes as though to ruh out a horrible vision* He felt 
alone, deserted* 

And from now on, he knew, that feeling would follow 
him throughout the rest of bis life* He was selling his 
birthright for- 

“Hi-yah, tootsV* boomed at him as he stepped outside 
the hangar* He took his fist away from his eyes and 
tried to grin at the merry face of Major Stephen Knox, 
Lb S. A, But his mental anguish must have been writ¬ 
ten on his face. Knox's face became serious and his 
eyes narrowed as he studied Brewer, 

“What's the matter* fella?” he asked* anxiously, 
“Nerves ?” 

“What are they?” Long Hank asked and he managed 
a smile* “I don't think I’ve ever eaten any. What do 
they taste like?” 

Knox’s breath exhaled from fus lungs in a loud 
ie JVIt{'w!' > and his round, red face was wreathed in 
smiles again. 
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"'You had me worried for a minute/ 1 he said. “When 
a test pilot gets the jitters he better not even try to climb 
apple trees/ 1 He swung aruuud anti pointed at the little 
knot of men clustered around a sturdy, high-winged 
cantilever monoplane that was being wanned up on the 
apron. Long Hank's steel-blue eyes opened in admi ra¬ 
don as he read the speed and power and deadly punish- 
mg power m the little single-seater fighter he was going 
to test. 

"1 want lo tell you something. Hank," Knox said. 
"If we're satisfied after your test, she'll go to Dayton for 
further inspection. If she comes up to expectations, 
she's going to be dismantled and kept an absolute secret. 
Machines will be built so well be ready to turn 'cm out 
in mass production in case of war. She's the tops for 
lighting craft if she'll do what Meredith says she’ll do/ 1 

“What'll she do r" Lung Hank asked, and that fright¬ 
ened look came back into his eyes. 

“I think you'll be able to get her up to four hundred/ 1 
Knox said in a voice that was almost a whisper, "You 
can hang her on her prop and shell climb almost ver¬ 
tically, and shell turn at right angles. You want to 
watch her. She's tricky. Shell black you out if you 
aren't careful, she's so quick on the stick. She's the 
greatest fighter ever put together/' Knox's voice dropped 
even lower. "There have lieen three attempts to steal 
her plans and specifications. We chose vmt to test her 
because we know you can keep your mouth shut. We 
have confidence in you. Hank/' 

Long Hank's eyes sought the ground for a moment. 
He kicked a pebble to the right and another one to the 
left and nodded his head. "I see/’ be said, 

"You understand the situation?” Knox asked, 

"Yeah/ 1 Hank said, “I understand. It’s all pretty 
hush-hush/' 

“That's the idea/' Knox said. 

His voice droned on in Hank's ear, but Hank was not 
listening to what he said. He was thinking about other 
things, things that look him away back in his life. He 
was thinking what a mess he had made of it. And this 
was the end. He would have to disappear into oblivion 
when this thing was over. He would have to take an¬ 
other name and go skulking through life like a hunted 
animal. 

Again Knox's voice penetrated bis consciousness, 
“You sure you're all right, Hank?" it asked for the 
third time. 

‘Tm O, K, y Steve/' Hank said and be managed a 
twisted grin. “Let's go!" 

"Meredith wants to give you some final instructions/’ 
Knox said. “He doesn't want you to get out of sight of 
the airport* There is good visibility to-day, so it 
shouldn't be hard for you to stay in sight, in spite of 
your speed/' 

"He wants just the regular routine stuff?" Hank 
asked, 

"That’s it/* Knox replied, “and a couple of power 
dives/ 1 

Steve listened while M. L. Meredith* head of the avia¬ 
tion company who had designed the liule, single-seat 
lighter, gave him instruct ions and a few words of warn¬ 
ing. He nodded his head and listened while his eyes 
roamed over the lines of the silver bullet beside him. 

“Site’ll cruise at dose to three hundred and thirty 
miles an hour, using only seven hundred of her eleven 


hundred horse power/* Meredith said. “I think she'll 
do four hundred opened up. You can turn oxygen 
directly into the cabin above twenty thousand feet. But 
you won't need that lo-day. Stay within our sight at 
all times. Good luck to you. Brewer/* 

Long Hank grinned that twisted grin again and took 
Meredith's outstretched hand. When he touched it he 
could fed his amt burning all the way to his shoulder. 
He wrenched his eyes away from Meredith's and opened 
the cockpit door. He studied the retractable periscope 
above the single bucket seat,.the Sperry gyro-magnetic 
com] mss and gyjp-pilut, artificial horizon and directional 
gyro* and listened to the sweet song of the idled motor, 
"Everything but a shower bath and a toe-nail clip¬ 
per/' Steve Knox chuckled at his side* 

“She’s a honey/’ Hank said as he slipped down in the 
bucket seat* pushed open the throttle and listened to the 
roar of the powerful ekwcu-lmndrcd4ior$e^power engine. 

He sealed the cockpit door and flipped a ha in I above 
his head in farewell. Twenty hands returned his greet¬ 
ing. There was a roar and the tiny fighting ship raced 
across the field and left the ground with terrific speed. 
It soared upward with the spied of light and became a 
mere pin point to the north f made a long sweeping turn 
and raced back above the airport at terrific speed, 

Tlie little knot of men on the ground watched it with 
unbelieving eyes.* They gazed at one another and shook 
their heads in disbelief, 

“You've done it, M. I,.," Major Knox said to Meredith, 

He was almost be- 



" You haven't seen anything yet,” Meredith answered* 
Eight thousand feet above them Long Hank Brewer 
was fighting for his soul. His lined, haggard face was a 
horrible thing to behold, as he automatically nursed the 
little fighter like a mother with Her firstborn. 

He could see Olmer\s leering face and the threat in 
his eyes. “You come through or else/* Olmer was say- 
ing to him* 

Hank jammed the stick of the little fighter forward 
until it was diving vertically toward the earth, then eased 
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it back and forward again until it leveled out in an in¬ 
verted position. He rolled it lo an upright position with 
a speed that drew a black line across his eyes, and 
zoomed upward. 

Fie clenched his teeth and cursed as lie remembered 
the beginning of the whole thing with Olmer* It had 
all seemed innocent enough, Olmer had appeared from 
nowhere with a twcuty-i'ive-thousand-dollar cabin job 
that Hank liked to fly, He seemed to have plenty of 
money and had introduced Hank to people who seemed 
to have as much. There had been a series of parties. 
Q liner had loaned Hank money, urged it on him* Hank 
had been foolish enough to take it 

Everything became more and more tangled in the giddy 
whirl in which Hank found himself. There were parties 
and women and one tiling after another. Hank thought 
lie was having the time of his life, He was young 
enough so that Ins nerves were not affected. At least 
they were noL affected until the day Olmer came to him 
with threat^ about some papers he., Hank, had signed 
while lie was drunk. He couldn't deny that it was his 
signature and that lie had signed 
Olmer’s name also, if he did deny 
it he couldn't prove it, 

FIc had expected that Olmer 
would laugh the thing off as lie 
had laughed a lot of other tilings 
off. Then, it finally came to him 
that Olmer wanted something. He 
wanted something for the price of 
ignoring that forgery. It wasn't 
long before Hank realized what it 
was he wanted. Fie wanted Flanks 
soul. 

Hank saw the whole slimy game 
from beginning to end now. He 
knew that Olmer was working for 
some foreign power. He was a 
spy. He had known about the 
Meredith plane and lie had known 
that Long Flank would be the man 
chosen Lo test it. How he knew 
those things Hank didn't know. But it was only too 
evident now, 

Hank had been both horrified and indignant when 
Olmer worked around to the thing he wanted. He 
edged up to it slowly, to give Hank a chance to get used 
to the idea. 

Then, he had told Hank that be wanted the Meredith 
single-seat fighter intact. He worked on Hank for days, 
until the whole plan was unfolded* Hank would take the 
ship up for its tests. After a few minutes — these few 
minutes that arc passing now, Hank thought — he was 
to stick the nose of the plane south and make a landing 
at a certain point in Mexico. Fie even had the course 
he was to follow* in his pocket. When he arrived there 
he would be met by men who would take the plane off 
his hands, give him twenty-five thousand dollars, his 
I, O, U/s and the papers lie had forged. 

Hank wished he had Olmers soft, white neck between 
his two hands, 

A vision of Ann Nichols* soft blue eyes and copper- 
brown hair floated before his eyes for one tantalizing 
moment, Olmer had roped her into the thing, too. and 
had pointed out to Hank that her name would be dragged 
in the dust if the whole ugly thing came to the surface. 


He had met Ami Nichols only a short time before, but 
he knew tiie moment he saw* her that he loved her. They 
both knew it and they acknowledged it. This would 
mean that lie would never see Ann Nichols again. But 
she would come out of the thing dean. 

She was the deciding factor in Hanks mind. He 
knew that he could take any punishment Olmer wanted 
to hand out. But he couldn't see Ann suffer for his 
stupidity. 

"She'll Forget," he said, softly, to himself. “No one 
will ever know for sure what happened to me," 

He brought the little silver fighter up and over in a 
loop which he followed with an inverted loop to make a 
Figure 8, He smiled grimly to himself as he completed 
the difficult maneuver. Meredith ought to get a kick out 
of that feat. Only a ship with tremendous power could 
be brought through such a move. 

Fie then hung the little craft on the propeller and took 
it upstairs at a rate of seven thousand feet to a minute. 
That, he thought, is performance. It was the greaLest 
fighter he had ever kicked into the air. It was everything 
Meredith had claimed and more. 

And he, Ilank Brewer, was go¬ 
ing to sell it down the river to the 
enemy. By doing it he would be¬ 
come as slimy as any common 
sneak thief. Worse, it anything, be¬ 
cause tie was betraying his country. 

He bellowed a curse that rang 
in his ears above the roar of the 
powerful motor in the nose. His 
head came forward on his hand for 
one awful moment. Suppose he 
stuck the nose down and plunged 
into the Pacific? That would be 
a way out. But it would leave 
Olmer free to go on with his ne¬ 
farious trade, 

A tiny light burned for an in¬ 
stant on bis radio panel. He 
flipped the key and spoke into the 
microphone. 

"Orders to dive her twice and then bring her in, 
Brewer/' a voice said in his ear, 

£, 0 ; K ./* Hank answered and flipped the key. He saw 
that he had ten thousand feet on his altimeter when he 
stuck the nose down. That was low for a power dive. 
A gale raced with him as his air-speed indicator climbed 
to five hundred and fifty miles an hour, six hundred. 
Fie eased the slick back at five thousand and waited for 
the wings to tear off. Bui they didn't tear off. The little 
ship pulled out without a protest, it was then that Hank 
knew he had to make up his mind. He made it up as 
he eased out of a shallow dive. 

He flicked a hand to the little knot of men below him 
as he stuck the nose upward again and began a long, 
sweeping turn. He gathered speed as he headed north 
with the throttle open. The air-speed indicator climbed 
to three hundred and eighty miles an hour. The world 
below him faded away as he opened the oxygen jet and 
climbed to twenty thousand feet. He brought the little 
ship around iu another fast curve and stuck the nose 
south. 

He pulled a small piece of paper from his overall 
pocket, studied it, and stuck the nose on a true course 
to a point in Mexico. The mists of the (Turn tv page84) 
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MODERN 

Article Four— 

The DIESEL 

Engine 

Its place in Aviation 


MOTORS 

b y 

Arch Whitehouse 
and 

Alexander N. Troshkin 

Gutff/cnhrim Scfwol <>f Arnnuntlies. 

Xetv York l'Diversity 


I S the Diesel engine the hope of aviations, future? air and fired, nr bjjnied, by iIh> heat generated by the 

Will the use of the Diesel engine cut down fire compressed air in the cylinders. The engine was a 

hazard? Can wo expect greater efficiency from the success, but not commercially profitable, 
compressiondgnttion engine within a short time? Will It must he recalled that at this period the steam engine 
all our great airliners, our monster bombers, our giant was making rapid strides all over the world and its use 

seaplanes, be powered with Diesel engines within ten in commerce and manufacturing made it the most im- 

years? portant means of power of the time. Homblower Bad 

Is the Diesel cheaper to operate ? Is it easier to serv- given the win Id the compound engine in which the steam 

ice. and what is America's position in the race for a exhausted from one cylinder was still further expanded 

Diesel that will fit the aviation problem? in another. The steam turbine, in which the power was 

lint we are getting ahead of the lesson. What is a converted into a rotary motion instead of a reciprocal- 

Diesel engine? jng motion of the piston, came along at this time. 

The first Diesel engine was built in 1892 by a man * What chance did the mysterious Diesel engine have 
named Dr. Rudolph Diesel, and his first model operated against all this competition? 

on pulverized coal, A later model was introduced in But men have dreams and here and there we find a 
which powdered coal was injected inio the cylinders by man who lias the courage of his convictions. Adolphus 



Explanation of the "Clerk" or two-stroke Diesel system. In Fig. 1 we see the action of the inlet or scavenging 
stroke. Fig. 2 shows the start of the compression stroke with the air valve in the crankcase open. Fig. 3 
shows the piston at the top of the compression stroke and the spray of atomized oil fuel being injected. Fig, 4 
shows how the spray Is fired by the heat of the compressed air which starts the power stroke. All ports 
are closed and new air from the crankcase which is slightly compressed, starts up the air port for the sec¬ 
ond cycle while the piston starts down and begins the crankcase compression again. 
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JUNKERS 
JUMO- 205 
600 Hr Aero D/csel 


Key to Important 
features of the 
junkers ’‘Jumo" 

205 600 kp* aero 
Diesel engine. A—Fud 
injection ports [four in 
each cylinder). B—Air- 
intake ports* C—Exhaust 

ports. D—Upper engine 

bearer* E—Exhaust mani¬ 
fold connections* F—Fuel injection 
nozzles. G—Fuel flow regulator* 
H—Rotary air blower. 1—Main 
oir intake* J—Water pump* 


/MW SJ*?tKXJ3C 


Busch of St. Louis 
believed in the en¬ 
gine and brought 
out a Diesel in 
1898. Our history 
does not explain what success he had. but lie at least 
planted a seed, or created a new interest in this term 
of motor* 

The great law of the Diesel is heat* Without heat 
generated in a cylinder there could he no Diesel. But 
this is an old law . Any machine that converts lieat into 
mechanical energy comes under the classification of a 
heat engine* This includes all reciprocating engines of 
steam, turbines, and ituemal-combustion engines* Gas 
and gasoline engines, oil engines and Diesel engines all 
conic under the head of intenial-combustion engines. 

The law is so old, they tell us that long before the 
Christian Era there were forms of steam engines, but 
they were considered playthings* A few early priests 
have been credited with using steam to open doors or to 
raise huge bodies. Who knows but what the Egyptians 
used steam to build the Pyramids? 

We have seen the general make-up and power se¬ 
quences of ihc gasoline engine in earlier articles and we 
know the cycles or operation* We know that gasoline 
vapor compressed in a cylinder is igpited by an electric 
spark and converted info power through a piston, con¬ 
necting hkI and a crank shaft 

What then, is the difference between the gasoline mo¬ 
tor and the Diesel? 

Actually, there is very link: difference. In general, the 
power is created by the burning of a vapor which expands 
and forces a piston down a cylinder. But the method of 
getting the vapor to the cylinder arid firing it is decidedly 
different. 

As we stated before, the first Diesel engine used pul¬ 
verized coal n> a fuel. This was admitted in small quan¬ 


tities to the cylinder through a rotary valve, and, at the 
highest point nf compression, the heat generated by high 
compression, fired the pulverized coal and developed the 
power st roke. 

This is a point you must first get into your mind when 
attempting to solve the mystery of the Diesel. Air com¬ 
pressed in a cylinder assumes certain thermal character¬ 
istics and becomes heated* Next lime you pump your 
bicycle tire with a foot pump, notice how the lower part 
of the pump cylinder becomes warmer and warmer as you 
increase your efforts. This is not as the restdt of fric¬ 
tion, for you will notice that the upper part of the cylin¬ 
der remains cool. 

This high-temperature air lakes the place of the spark 
plug. It fires a mixture of crude oil which lias been 
injected into the cylinder through a special nozzle fitted 
into the cylinder head* The burning of tins atomized oil, 
which is, of course, mixed with the compressed air, sets 
up pressure—just as the gasoline vapor does in the gaso¬ 
line engine—and provides the power stroke. 

That, in general, is the theory of the Dicscd engine* 
Wc sec, also, that there appears to he two outstanding 
facts concerning it and its use in aviation: First, we have 
no ignition problem, tor there are no spark plugs, no 
magnetos and no necessity for shielding against radio in¬ 
terference; next, we realize that if the Diesel uses crude 
oil the fuel costs must be lower and much safer to handle. 
There should be no danger of fire after crashes, for tio 
volatile fuel is carried to spatter overheated portions of 
the motor, or to catch the sparks of ignition systems. 

These are important points in their way, but the critics 
of the Diesel do not pul too much faith in these so-called 
advantages. 

The cycle of motion employed in Diesel engines—at 
least those designed for aeronautical purposes — is known 
as the two-stroke or the Clerk system, which all who 
tittke re £ 1 w it h va rl y t y pc s of mo t o r-cy de ( T urn to page SZ ) 
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Letters of an 


Air Student 


to His Friend 


From— Steve Sterling 

Skyways Air School, 

Green vale, Calif. 

To— Harry Reed, 

Burton, Pa. 

Dear Harry, 

Yesterday was a day I will long remember. In the 
morning Kelvin and I went seaplauing with Uglily ex¬ 
citing results. In the afternoon Kelvin made the hsi 
flight of his flying career. And what a flight it was. 

But continue on and leapt the breathless details. 

“How about a seaplane ride r" Kelvin inquires about 
eight a. m. of the fateful day. 

“O. K. ?t I answer incautiously, and the deed is 
done. 

Five minutes later we arc speeding over the road and 
i am being made acquainted with the story behind the 
coming adventure. At the time I wonder why little cold 
streaks seem to be meandering up and down my spine, 
but not once do I suspect that they arc warnings of what 


ing rods and tael:le stowed away, 
we toss a coin to see who will pilot 
the water-hopper first f win. 

Opening the throttle, I head out 
into the lake. After a run I care¬ 
fully tip up the elevators. We rise, 
slowly, and leave I he waier. 

Well out in the lake, Kelvin 
takes over the controls. He banks, dives, climbs, and 
generally tests out the ship. 

"Guess IT I try a landing," he yells over his shoulder, 

Down we go. Looking out of the cockpit I estimate 
that we are about twenty-five feet high when Kelvin 
starts to level out. 

Splash ! 

Somebody throws a bucket of water in my face and 
four more down my neck. The seaplane lurches, rolls 
dangerously, and threatens to turn over. 

When T have recovered from the shock and ripped off 
my streaming goggles T find, as I suspected, that the 
plane is resting on the water. We have landed — and 
] i o w! (Turn t o mgic 90 ) 


JHiMu/- 


"Muzh, 


by George Swiff 


is to come. 

It seems that Kelvin has become ac¬ 
quainted with a pilot who flies a sea¬ 
plane at a near-by lake, and after some 
fast talking has persuaded said pilot 
to lend the seaplane for a fishing trip. 

“Y'sfejjf Kelvin explains, “we can 
kill two birds with one stone by get¬ 
ting in some fishing and some seaplane 
flying at the same time*” 

Which sounds very nice. Only, 
somehow, the expression “kill two 
birds” does not set so well with me. 
But maybe I am just imagining things. 
Perhaps I ate too much at breakfast. 
Anyway, we are aviators, not birds. 

The lake turns out to be a pretty 
large one. The seaplane turns out to 
be a powerful-looking job. almost new. 
And its owner, Martin by name, turns 
out to be not exactly leaping with joy 
to see his plane flown by two not-so- 
experienced fliers. In fact lie tries to 
hack out of the agreement, but Kelvin 
talks him into tine again. 

With the motor wound up and fish- 



My hand touches a pontoon, slides^ off the smooth surface. 
Now or never! 1 fling out both hands at a strut—grasp It- 
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/906 NAJOPYON 
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/906L/EUEBASSEL 
FL/FS SUCCESSFULLY 
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CRASH 

COURAGE 

He'd busted planes before — 
but not like this—the Spad 
screamed — nose down - 

by ORLANDO 
RICON1 

C ALVIN HARDE Sacked the old Spad around. The 
newly painted cocardes gleamed in the California 
sunshine, Hatde crouched over the stick like a 
panther* FI is eyes were rivets, staring down the two 
thousand f&bt to the French village that had sprouted 
miraculously from the soil of San Fernando Valley, 
Harde knew that this would he a tricky crash* He’d 
busted planes before. Jots of them, hut not just like this. 
He glared across the sky for the two Fokkers. They 
came with guns jumping and engines roaring full out! 

Harde rolled out of a half loop, and whipped back upon 
them. Across the sky was another Spad. Louie Sykes, 
Harde’s pal, was in that other Spad. Sykes roared over 
to chase the Fokkers away, Harde began his death spin 
that should crash him in the village. 

He made a terrifying loop that broke at the apex and 
let the Spad slip off on a wing. It turned over then, 
without control* Ilarde hunched down and let the stick 
thrash. The earth became a big saucer that was whirl¬ 
ing madly. He laughed—a grim, hard laugh, He'd 
show them how to crash a ship right! 

The Spad screamed, nose down, wires singing, wings 
drumming, fabric fluttering! Down—-down—flown ! 
One thousand feet with 3us eyes going black in his head 
Two thousand feet! He had to flatten now—he hacl to 
ease in on his belly— 

At that instant, Harde saw something that made his 
heart pound, Louie Sykes, in the other Spad, was 
screaming down out of control, right across Hardens 
prop. Harde screamed a wild curse. Fie was going to 
crash into Sykes, He was going to kill his buddy, un¬ 
less—unless- 

In that split second, a thousand thoughts crossed 
Hardens mind. Right under him, blocked out now r by 
Sykes’ plane, was the flimsy French cottage that was 
bulk especially to break the force of his crash. Beyond 
that cottage was a street, but it was a street filled with 
struggling doughboys, Harde knew that be could jump 
that cottage and miss Sykes, and land out in the street. 
To do that meant crashing into the struggling men in the 
street. It meant killing or maiming a score of those men. 
It was twenty lives against one, and Harde knew what 
he had to do. 


With a sob jerking from his lean throat, and tears 
welling to His deep eyes. Flame held the stick rigid. 
Right before him lashed the wings of the other Spad, 
He could see Sykes’ terrified face staring at the ground. 
White, that face was, like new chalk. Harde saw Sykes 
look at him just as they hit* 

FJarde felt the flimsy craft under him buck and surge. 
He felt the landing carriage fold back—felt the wings 
whip off and the engine buckle back on the cradle. Then 
there was a mighty roar—a burst of flame l 

FI rude tore himself from his pit. The director of the 
picture was running over. The emergency fire truck 
was clanging up with hoses spouting. Harde leaped at 
Sykes’ ship, 

"Sykes! SykesP he cried hopefully, but there was 
no answ er, Flarde saw a pile of rags in the broken cock¬ 
pit. and dragged it out, A doctor shoved Harde out of 
the way, and Ilarde cursed him. Then the reaction set 
in, Harde trembled from head to foot. Sobs racked 
his body. Somebody put a hand to his shoulder and told 
him not to take it so hard. 

* 1 Ha rd ?” he cricd hotl v. " Sykes was itiy buddy. 1' ve 
killed him—killed him! For what? So a bunch of dumb 
pielure fans might get a thrill. Well. I’m through! 
Done! Washed'npP 

The director came over, took hold of FlardtAs arm. 
'‘You earn quit us now, Flarde. WfiVe got to make 
some retakes, YpuTe not the quitting kind.'’ 

Harde could fed the fire of hate sweep through him. 
"Damn you all!” he cried, “I tell you I’m done. You 
can laugh at me—pity me—but I'm through 1 I'll never 
handle another plane as long as I live!" 

Trembling wi Icily, Flarde watched the ambulance roar 
off the field. Some of his heart and soul went with it. 
For a few dollars, and a morbid thrill, he had killed his 
pal. Fie legged grimly off the field, his ears deaf to the 
entreaties of the director and his staff who followed him. 

*TH have you blackballed/’ the director threatened. 
'Til have you ruled out of pictures- 

"Blackball and be damned P Flarde cried. f T tell you 
Fni through, Ht never handle another plane. Man 
wasn’t made to fly in the first plate P 

Sykes was unconscious all of Lhat night. Ilarde tried 
to drown Ills jitters in joy juice, but everywhere he 
went people who knew him in the picture game stared at 
him with pity or contempt, Harde didn't know which. 
Fits mind became stubborn and hard* The news of his 
washout seemed to precede him like a foul odor, 

Flarde filially succeeded ill getting drunk enough to 
forget himself. He felt like an outcast, and went home 
to dream wild dreams. 

The next morning he showed np on the set. Harde 
gritted Ms teeth at the directors knowing smile. He 
avoided the hand slaps and condolences of his friends. 
He’d show them that lie wasn’t yellow. He'd show them 
that he could take it. 

He legged through the confusion of that war scene 
and out to the paLehed and dirty Spad that awaited him. 
He buttoned tip his flying togs and jerked his helmet 
down. Fie fought back die misgivings in his heart and 
stalked over to his ship. 

But a strange, overpowering fear gripped him as he 
put lies hand to the pit of that ship. Fie began to shake 
like a man with the ague. He cursed luinself for a fool 
and coward, He couldn't stop the quivering of his flesh 
and the trembling of his bones* 







29 



A strange nausea overcame him. He grew weak and 
sick* I ic gripped hi^ hands until his nails hit into the 
flesh* lie felt naked and ashamed before the curious eyes 
of the men who gathered about him. He staggered of! 
the set and over to his car. 

Harde was through—washed up —clone* One of Hol¬ 
lywood’s greatest stunt men was through. Harde knew 
the saying that once you lost your nerve yon couldn’t 
come hack. To hell with them all, he didn’t want to 
come hack! 

He staggered jin to his car, roared off the field. lie 
didn’t know where lie was going. He didn’t care. Sykes 
was still unconscious, so he didn't try to sec him. He 
just drove mi away from Hollywood, 

Eighteen hours later be pulled up in Salt Lake City. 
He still had on his flying togs, and people sLarcd at him 
as he legged across the hotel lobby and ordered a room* 
He slept until the afternoon of the next day. 

When he got up it was soggy outside: clouds hung low 
across the Wasatch .Mountains, Out on the salt flats 
toward the lake, the fog clung close to the ground. I larde 
pulled on. his dottles, and feeling out of place, he got in 
his car, and drove out to the airport. 

He was glad nobody knew him, there. He wondered 
how Sykes was making out and bought a paper. He 
learned from the paper that Sykes was in a bad way. 
He needed a brain operation that not a doctor west of 
Chicago was qualified to make, 

“Why don’t they get that doc?” he asked himself 
fiercely, “Why don't they do something?” 

He climbed a stool at the lunch counter and ordered 


something to eat. Fie noticed the efficient, calm-eyed 
brunette behind die counter, eying him curiously. As 
lie gulped bis food* he was startled by her soft voice 
breaking into his consciousness. 

“You're Calvin Harde , aren’t you?” the girl asked 
slowly. 

Harde stiffened. "If you say so, I guess I am.” 

“IVe seen your pictures. I'm an aviation fan, Mr. 
Harde, and I’ve seen you make some thrilling; crashes on 
the screen, I —I hope it isn’t true, what the papers 
say,” she said, avoiding his eyes, 

“What do the papers say, sister?” Harde asked, defi¬ 
nitely eager to talk to some one. 

“They say that you lost your nerve. They say that 
yon're through—washed up. They say when a man 
loses his nerve In the stunt game he can’t come hack,” 
Harde swallowed die lump in his throat. He was 
thinking of that awful moment when he had attempted to 
go on with ihc picture. He was thinking of the way he 
had grown weak and sick ai the thought of flying. 
“Maybe they’re right,” he said in a dead, flat voice. 

He noted the edge on the girl’s words as she said, 
‘'So you're running away. You're a fool, Mr, Harde* 
That’s something you can’t run away from. You’re 
miming away from yourself, or trying to.” 

“That’s my business," he snapped bitterly. He knew 
she was right, and it increased his melancholy. 

“There’s only one way out, my friend,” the girl said 
sagely, "and that is to turn and fight the thing that fright¬ 
ens you.” 
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*Tm done with flying," he said definitely, staring out 
the window at the wet, fog-shrouded field. “God didn't 
give man wings; he's not supposed to fly* Fin staying 
on the ground, and thaFs final Give me some more 
coffee!" 

At the same instant, Harde heard excited voices out 
at the dispatcher's desk. “They're sending that uncon¬ 
scious stunt flier through,” the dispatcher said crisply. 
"'Rogers has just called in from No. 16, He's over the 
emergency field the other side of PouHcr Summit, flying 
blind He'll he here within fifteen minutes." 

"Or in the lake/' the field man added grimly, "He 
eani make a landing here in this fog. Better send him 
on to Rock Springs.” 

The dispatcher shook his head. "Can't do that. He’s 
low on fuel and conditions at Rock Springs are no better 
than here. We’ll have to chance bringing him down 
here,” 

"It s suicide,” the ground man insisted. “That 
wounded man can't stand a crash-in. They've got to get 
him to Chicago within ten hours if that operation is to 
be a success/' 

Harde slid off his stool, stood for a moment, dazed, 
lie wanted to run away. He wanted to hide from this 
hateful thing that was following him, Sykes was coining 
down here with ceiling less than fifty feet. It couldn’t 
be done! 

Harde ran wildly into the dispatcher's room. "They 
can’t come down in this fog!” 

“Who are you?” the dispatcher demanded hotly: 

"Never mind that/' Harde snapped, “I tell you they 
can't bring him down here.” 

As if in answer, the drone of mighty engines roared 
and swelled and hammered down through the curtain ol 
fog. The radio hacked into life. 



Horde knew he was going too low. He was taking a des¬ 
perate chance. He was going to crash—but he didn't care. 


"Hello, Salt Lake, Hello, Salt Lake. Rogers speak¬ 
ing from No, 16, Can you hear my engines? Visibility 
up here zero. Gas low on account of fighting head wind 
all the way from Vegas. Can you get us down?” 

“Hello, Rogers, Hello, Rogers* Ceiling zero on port. 
Can hear your engines. Believe you arc too far east. 
Circle west by north.” 

Harde listened to this conversation like a man in a 
daze. He knew the hopelessness of the situation. The 
big ship could never hit the drome for a landing. On 
the one side of me field were the high-tension lines. On 
the other side were the hangars. 

Rogers* voice crackled from the loud-speaker, "Have 
gas for ten minutes, can you guide us in ?” 

Harde saw the white despair in the dispatcher's face. 
There was death staring from the man's eyes, Harde 
knew that they couldn't guide them in by the engine 
sound. The fog dissipated the roar of the engines and 
made it confusing. There was only one way to get them 
down. 

Ilarde stood like a man of stone* Just one way to get 
them down, Tfe saw the ground man run out the door. 
Harde knew that Sykes was up there, ready to make 
his final crash, Harde staggered out upon the field. 

Mechanics, ground men. and spectators were staring 
up hopelessly at the gray sky. There were breaks in 
the fog a hundred feet high, hut beyond that nothing 
could be seen. The hum of the engines, roaring out their 
swan song, swelled and eddied and crashed about in 
the fog. 

Harde stood out there with his face staring up into that 
gray mass of vapor. His tips were moving in silent 
prayer. Five minutes—six* The ground man was argu¬ 
ing with two pilots down the line. An old Douglas was 
ticking over. 

The ground man was cursing the pilots, “Go up there, 
damn you l You can lead them down I” 

“Like hell we could. There isn’t a chance in ten 
thousand of us finding our way back. For us to commit 
suicide woukh/t help that transport any!” 

Harde made up his mind then. He spun the ground 
man around. “Ini going up. mister. I’m going up and 
lead them down,” Even as he said the words, Harde 
felt that sickness attack him. He felt his hands tremble 
with that strange fear, and he fought it back. Sykes was 
up there waiting for him, trusting him* 

The ground man growled, "Who the hell are you? 
You can't fly this fog. You don't know- ” 

“Fm Calvin Harde,” Harde bit out, “the man who lost 
his nerve in Hollywood— l lie man who crashed Sykes in 
the first place. Go tell the dispatcher to radio them to 
pick me up at a thousand feet and follow me in!” 

Harde scrambled into the Douglas* He fought back 
the instinctive fear that dung to him. He had to do 
ibis for Sykes, He might kill himself, but he owed Sykes 
this chance. He gunned the Curtiss motor and kicked 
off the brakes. He measured the fide! with his eyes and 
got the hangars am! office building and transmission 
lines fixed in his mind. Then he was leaping tip- 
up —up ! 

The fog was like feathers, swallowing him, smothering 
him. He shook the mist from his eyes, studied his i li¬ 
st mine uts. He tried to hold his hands steady— tried to 
keep from turning yellow. 

Up — up! Five hundred feet—seven hundred! He 
circled precisely. He tried to catch the (Turn to page S6) 
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A Picture Page of Modern Planes for the Collector 



Navy Northrop Dive Bomber BT-1 powered by 
750 h.p, Twin Wasp Junior, is intended for carrier 
operation and features a distinctive retracting land¬ 
ing gear. 



Russian A. N, T* 25 high-speed, 10-passenger trans¬ 
port, cruises about 200 m,p,h M and is equipped with 
radio and complete instrument installation- Span is 


81 feet. 



New all-metal Beechcraft 18, powered by 2 Wright 
420 h,p, engines, is 8 place, and cruises at 167 
m.p.h. Span is 47 feet 8 inches. 



Monospar light transport illustrates novel English 
practice, T-shaped frame forms backbone of fuse^ 
lage and wings- Engines are De Haviland 1 25 h.p. 
Majors. 



Great Lakes navy Dive Bomber XB2G-T has tapered 
wings and inclosed bomb boy. Engine Is 700 h.p. 
Twin Wasp Junior. 



McGaffy experimental sport plane utilizes Ford 82 
h.p. V-8 motor and 1935 radiator shell. Profile of 
fuselage suggests automobile body lines. 



Lambert-Brecse all-metal special monoplane is pow¬ 
ered by Wasp Junior of 420 h.p. 



Twin-engined Douglas BB-1, an adaptation of the 
transport, has internal bomb stowage with 1,000 
h.p, Wright Cyclones. The army has ordered 90. 
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Close-up drawing of frhe Arrow illustrates the wide, roomy cockpit and Sts transparent, hinged cover* 


The Automobile Engine 

Takes to the Air 

by Frank Tinsley 


Which concerns the 
plane on the cover 


H OW MANY PEOPLE are there in this great land 
of rnirs whose secret dreams carry them up into 
the wonderland of cloud banks and heavenly blue 
that we call the sky ? How many boys and girls* men 
and women* all fledglings of the spirit* have sat in the 
pilots seat of imagination and lifted their dream ships 
in flights of fancy? 

There must be millions of us who look forward with 
bright hopes to a day when we, too, will lake off and 
fly on more solid wings than those of our dream planes* 
Millions of us who vision ourselves climbing with a 
proud feeling of proprietorship into the cockpit of a 
sleek, shining airplane and taking off with practiced ease 
into the bright-blue sky. 

Yet our dreams are dismissed as idle and our enthusi¬ 
asm mocked as juvenile by l hose earth ho imd creatures 
whose greatest boast lies in their ability to “keep both 
feet on the ground/' Incapable of understanding the 
urge toward the undiscovered and unknown* they mouth 
with relish the words of frustration : “Impractical"—-“in- 
expedient"—“impossible/' Let us see how “impossible 1 ' 
is the achievement of our dreams* Let us come down to 
earth and meet these croakers on their own solid ground* 
We will examine the evidence and see just how much 
chance you and I have to own our own planes and 
fly them. 

Two of the harriers which must be cleared away be¬ 
fore flying can become general are danger and expense* 
The average airplane still requires skill to handle* Yet 
when our governmental agencies undertake a campaign 
to develop safer, more easily operated aircraft* they are 
attacked by the very people who stand to profit most by 
a widened public interest in flying* 


Despite the gibes of certain manufacturers and their 
trade-journal satellites, the bureau of aeronautics in 
Washington has stuck doggedly to the task of developing 
safety in aircraft design* To date* it has tested and 
approved a number of fillips, some conventional* some 
unusual, which are indisputably easier and safer to fly 
than most of our standard planes. 

In addition to this, they have worked on several 
projects which aim at lowering the cost of buying and 
operating a plane* Admitting ai the outset that the much 
discussed $700 planes could only be achieved by mass 
production* the bureau initiated a study of manufacturing 
costs in order to discover just what made airplanes ex¬ 
pensive* 

Manufacturers were running a small-productiun in¬ 
dustry efficiently and their figures proved it* Mr. Vidal 
of the department of commerce agreed with their claims 
and went on studying figures* He observed that the 
engines of these planes accounted for a large part of 
the cost. Naturally, if Mr, Vidal could suggest a way to 
put aircraft engines into quantity production, the manu¬ 
facturers would be able to lower prices —and would he 
glad to pick up the incidental profit* Mr* Vidal mur¬ 
mured politely that such a happy slate would undoubtedly 
cpme to pass, in time. However, lie was interested at 
the moment in finding a cheap power plant—now! 

“Was ii possible/ 1 lie inquired, “that nice, inexpensive 
automobile engines like the Ford, Chevrolet and Ply- 
mouth could be adapted to airplane use?" 

Out in Lincoln, Nebraska, lives a man named Mark 
Woods* He rims the Arrow Aircraft Corp,, one of the 
oldest manufacturers of light sport planes in the country. 
Mr. Woods never took much slock m the word “impos- 
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sible/' and, becoming actively interested in Vidal s idea, 
he got in touch with one David E. Anderson of Detroit. 
Mr. Anderson had been largely responsible for the crea¬ 
tion of the Ford V-8 engine and is the chief engineer of 
the Bohn Aluminium Co. Who could be better fitted fur 
the job of lightening Henry Ford's pet to practical air¬ 
plane weight. Mr, Anderson hopped out to Lincoln, and 
went to work as consulting engineer for the Arrow Corp, 

The principal difficulty in adapting an automobile en¬ 
gine to aircraft use is that its excessive weight cuts down 
performance to an alarming degree. The problem was 
to reduce the extra poundage wherever possible by the 
substitution of aluminium for steel* At the same time 
lie must avoid a too drastic adaptation, for this meant 
losing tlie advantage of using standard Ford parts for 
cheap replacement and repair, 

llis compromise solution consists of replacing the 
regular oil pan with one of aluminium, installing a lighter 
generator and substituting a 2-to-l reduction gear for the 
flywheel The balance of the Ford V-8 motor is retained 
as originally manufactured with the exception of the 
aluminium pistons. This improvement, though not neces¬ 
sary, follows usual aviation practice. The engine itself 
being unaltered, repairs can he handled by regular Ford 
dealers at Ford prices* 

In place of an expensive top overhaul, Arrow owners 
merely have the special parts removed and exchange the 
old block for a factory-rebuilt motor at a total-installed 
cost of less than seventy-five dollars. The entire job can 
be completed in less than half a clay at any Ford service 
station. 

The motor is mounted "rear-eud-to" on conventional 


sted-tube trusses and is held by its normal supports. 
Removal of the cowling permits complete access to both 
hanks of cylinders as well as the distributor, special 
water pump and special generator. The gear case is 
bolted to the front—normally 1 the back— end of the en¬ 
gine. The water-header tank is mounted high up in the 
from of the motor compartment, with a filler lube pro¬ 
truding slightly through the top of the cowling. A rec¬ 
tangular radiator is slung beneath the fuselage between 
the Vm$ of the landing gear, where it causes the least 
possible air resistance. 

As used in the Arrow Sport, the Y-8 motor develops 
82 h.p. at 3*075 i\p*m. and weighs 402 pounds. The 
gear ratio is 1 to 1.95, so that the prop r.p.tns, are re¬ 
duced to L5S0. “Two-engined reliability" is claimed for 
the motor, due to the fact that if either set of distributor 
points on the single ignition system become so worn that 
they do not fire, they overload the other set and assure 
positive firing on one bank of cylinders. In this condi¬ 
tion, the engine still revs 2.800, and develops enough 
power to maintain flight. Another useful characteristic 
is that* being a typical Ford motor, it runs well when 
boiling furiously. In fact, it has all the advantages of 
a supercharger for taking off. If a burst of power is 
needed to get out of a small field, the radiator is blanked 
off until the engine boils. Then, with the blank pulled 
free, the take-off is made at once. Once in the air, the 
motor cools down and loses the extra horsepower. 

Unusually easy starting is a feature that will be appre¬ 
ciated by Arrow pilots* The prop turns left-handed am! 
starts on the first or second pull The cruising rate of 
3,075 r.p.m, drags the plane along at {Turn to page 95} 
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An idea of the general arrangement* of the ship is to be gained from this illustration. Note the side-by-side 

seating and attractive design. 
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I N ANY DISCUSSION regarding the conception of 
air craft, usually the names of Ltliciithab Alexander 
Graham Bell, and the Wrights predominate. Occa¬ 
sionally the name of Leonardo da Vinci will he men¬ 
tioned and sometimes given credit for first explaining the 
possibility of hcavier-ihan-air flight, However, recent 
research has uncovered the fact that the Chinese emperor. 
Shun, who lived in the third millennium before our era, 
approximately 225842208 B. C f is the first flier of record 
in history and is also recorded as the first man who made 
a successful descent in a unit based on the principle of 
the parachute. 

Between ibis first successful descent many, many cen¬ 
turies intervened before the experiment was repeated in 
the midst of our civilization in 17S3 A* D, 

The old Chinese method of keeping records was to in¬ 
scribe on tablets of bamboo various incidents of note and 
importance. In the annals of the "Bamboo Books,” Shun 
is definitely described as a flier. It is written: 

Shim's parents detested lilm. They made tint plaster a 
granary and set fire to it at its fomuUlMi), Slum donned 
the work clothes cf a bird, and, flying, made his escape. 

One of the traditional stories of Se-ma Ts‘ien, known 
to all China as the father of history, sets forth an authen¬ 
tic report of Slum's descent in the forerunner of the 
parachute of to-day* It is recorded that Slum leaped 
from the tower of a bunting granary with two large reed 
hats, which he used as parachutes, and landed on the 
ground, unhurt and safe. This is puiie possible, in that 
such reed hats in the collection of the Field Museum of 
Natural History are similar in fundamental design with 
our modern parachute. They are umbrella-shaped, cir¬ 
cular. and very large in diameter, some reaching a 
si retell of three feet. This is the first authentic known 
use of the principle of the parachute. 

Leonardo da Vinci, who never actually made a para¬ 
chute descent, is credited, however, with conceiving the* 
idea of the parachute as follows: 


If a man 'have a tent roofed of calked linen twelve yards 
1 1 road and as many yards high, he will be able to let him sell 
fall from any great fi eight without danger to himselt. 

Da Vipcf promulgated this theory between the years 
of 1452-1519. However, note that this was merely a 
theory and was not based on known tests and experi¬ 
ments, and there is a great difference between Leonardo 
da Vinci and Shim— Da Vinci being merely the author 
of a theory, while Shun actually performed the descent. 
It is a matter of record that the first real descent in a 
parachute was not made until Lenorniand successfully 
"bailed out” from an observatory at Montpelier, France, 
in I / S3. 

In a great many of the written records of the old 
Chinese dynasties many references are made to the flight 
of man through the clouds. Mythological as some of 
these legends may be, it is clear that the old Chinese 
philosophers and students really visualized flight. 

In the “History of the Ancient Emperors/' written by 
Huang-fu Mi—215-383 A. D, —there is this entry: 

Ki-kungfsh! was able to -make a flying chariot which, 
driven by a fair wind, traveled a great distance. At the 
time of the Emperor Ch’cn^ T'ang, founder of the Shanjr 
dynasty, it is recorded that the west wind blew Ki-kunpA 
chariot as far as the Ho-nan River, The emperor ordered 
this chariot to be destroyed, that it should not become 
known to the people. 

Ten years later lie caused another chariot of this kind 
to he built, but of this chariot there are no records. Inci¬ 
dentally, the term flying chariot (fei clTo) is now the 
cur rent term in China for the designation of an airplane* 
In the third century A, D„ Chang Hua makes fun her 
mention of the invention of the flying chariot, but ascribes 
its invention to the Ki-kung nation, Evidence of a 
knowledge of aviation in Ancient China has been in¬ 
vestigated by Professor H. A, Giles, who in 191U pub¬ 
lished a treatise on “Traces of Aviation in Ancient 
China,” (T urn ta page 9$) 
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As soon as possible after the questions are received, the Wing 
Commander of the Air Adventurers will answer on this page such 
questions as appear to be of general interest to our members. 


Question: I have been most interested in the Pitcairn 
R amiable An to giro and wonder if I could get a com¬ 
plete set of blue prints on the machine so that I could 
make one myself, I have made model planes and sev¬ 
eral motor boats and have a small machine shop where 
I believe I could turn out the parts , J, /, F ♦, Mar- 
ganton; N. C, 

Answer: Your letter is most interesting, but I ques¬ 
tion whether the Pitcairn Co** after spending so much 
money to develop the Roadable-Giro, would care to 
turn over a complete set of blue prints for some one 
to build for themselves. However, why not write to 
the Pitcairn Autogiro Co., Pitcairn Field. Willow Grove, 
Pa., and see what they think of the idea? 


Question: Where can I purchase plans or a book 
on buitding the “Plying Plea;* and how much would it 
cost to build? W. D. W. f Drayton, S\ C. 

Answer: Blue prints on the Flying Pica may be pur¬ 
chased at the SuperFlea Aircraft Corp. of Lawrence, 
Kansas, The price is $5.00, I believe. The cost of 
building depend s on how much of the actual work you 
can do yourself and the prices of material in your sec¬ 
tion. 

Qucsi^pi: What is meant by balanced ailerons and 
balanced rudders? W. II . , LaCrosse r Wis. 

Answer: Balanced controls, whether they be ailerons, 
elevators or rudders, arc movable surfaces in which a 
small portion of the surface protrudes over the edge of 
the hinge or pivot line. They were very poptdar dur¬ 
ing the War days, and excellent examples may he seen 
in studying the Fokker types of that time. The Fokker 
D-7 is a particularly good example of a machine with 
balanced controls. It will be noticed that all movable 
surfaces have a small portion of their area jutting over 
the hinge line. It was so designed to make the move¬ 
ment of the controls easier. 


Question: Can you tell me what a 9-G dive actually 
isf T, Peoria, IIL 

Answer: The 9-G dive L the severest test put to 
military planes. Actually, it means a dive of such speed 
that will register a pull of nine times the pull of gravity 
on the plane on an accelerometer. For instance a ma¬ 
chine in normal level flight will register i~G on the 


accelerometer, and if a test pilot takes a plane up to, 
say. 10,000 feet and noses it down at its greatest pos¬ 
sible speed and then suddenly pulls the stick back, the 
accelerometer will register the number of Gs in the 
pull-out. Nine Gs usually represent the force of a pull¬ 
out after a terminal velocity dive, and indicates that the 
pilot lias forced the ship to the limit. If it stays together 
after that, it lias passed a 9-G dive. 


Question: What is used in making smoke for sky 
writing? P. CL Los Angeles, California , 

Answer: You are treading on sacred ground now. 
There is no set formula for the chemicals used in sky 
writing. The men in the business concoct their own 
mixtures and have various formulae for various colors. 
But, they are all professional secrets. It is known, how¬ 
ever, that white phosphorous and titanium tetrachloride 
are used. 

Question: What were the (l flaming anions” so often 
mentioned in war-time accounts of antiaircraft fire? 
Ah F. t Southbridge, Mass . 

Answer: The “flaming onion” was a form of projec¬ 
tile fired from a large-caliber gun. It was an incendiary 
projectile assembled in the old chain-shot manner. Usu¬ 
ally the projectik: took the form of three phosphorous- 
covered balls chained together. On discharge these balls 
were ignited and hurled skyward toward their target. 
Their strange manner of flight, their greenish color and 
their somewhat startling appearance won them the name 
“flaming onion." There is no record of any ever hit¬ 
ting a plane, however. 


Question: Would it he possible to build a triple-row 
radial engine , and is an X-type engine out of the ques¬ 
tion? P. L., Chicago, III. 

Answer: The great problem in building a three-row 
radial engine would be to devise a system for cooling 
the middle row o£ cylinders. The same problem came 
up when the two-row radial was first but It, but it was 
overcome by careful cowling design, which directs a flow 
of air around all cylinders. You can sec how this prob¬ 
lem would be increased in a three-row job. X-type 
engines have been built in the past, but they are not 
particularly suited for good streamline design, A bet¬ 
ter form is the H-fcype, such as the Hal ford-Napier Dag¬ 
ger and the promised American Ranger H-type engine. 
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TRICK 

Photog ra phy 

by HENRY CLARK 




O RDINARILY, a picture h no novelty. Everybody 
shows everybody else snaps of his activities and 
each tries io look interested. But there is a way 
to make your pictures fascinating, and to “autograph” 
them in an unusual manner. 

This technique may be varied to suit any subject, but 
this article will discuss only its use in con junction with 
models. 

Photography is rapidly becoming a part of model- 
building activities. A photographic file is considered 
quite necessary by our more advanced builders. 

When you take these photographs, it is just as easy to 
make them fascinating by apparently posing beside your 
model* leaning against it, standing with one hand on the 
cowl, or in some other manner so startling that every one 
who sees it will be interested. 

Tire method of accomplishing this effect is quite simple, 
if you follow instructions. And having accomplished 
good results on a few pictures of this sort, you can pro¬ 
ceed to adapt this method to any other type of subject 
if you wish. 

The job is best done with a folding type of camera, the 
type which has a track for the bellows to slide on. Any 
good lens will serve. Open and detach the hack of the 
camera. Lav the camera -on a length of hoard about 
eight inches wide and twenty- 
four indies long, as illus¬ 
trated. 

Attach a box of heavy 
cardboard to the opened back 
of the camera. The box must 
be of the same proportions as 
die bade of the camera, and 
about five inches long. Then 
attach a small oblong of one- 
half-inch wood to the back of 
the box, as shown in t he i I lus¬ 
tra lion. This wood is used 
to accommodate the open film 
compartment of your camera. 

The opening must be of the 
same dimensions as I he open¬ 
ing of the film compartment. 


The camera arrangement photographed to 
give a clear impression of Us mechanics. 

A photograph shows the entire arrangement in detail. 
The camera used in this case is the four incites by five 
inches film-pack type, the bade of a folding-type camera 
being used for the film section. For protection against 
light, it is well to throw a black doth over the whole, al¬ 
lowing only the lens to appear while the pictures arc 
taken. 

You will note that a hinged-type camera will not serve 
unless you have another camera from which to detach the 
hack which holds the film. The extension box is used to 
lengthen the focal distance so that pictures may be taken 

as dose as one foot from the 
lens. This extension is neces¬ 
sary in order to make the 
model fill the entire film area 
and not appear as a small ob¬ 
ject in the center of the film. 

Secure a picture of yourself, 
posed in the manner in which 
you want to appear with your 
model. You must be 
sure that your figure on 
the picture is propor¬ 
tionately right in size, 
considering the model 
as a full-sized plane. 
Cut carefully around the 
outline of your figure 
—the ( T\urn to page 93) 


General Assembly 
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This diagram contains all the necessary infor¬ 
mation for the trick photographer. Study it. 


Above: A finished pic¬ 
ture which, until given 
very close inspection* 
gives the impression of a 
man beside a full-sized 
airplane. 

Right: The lights and 
camera focused on the 
model and subject— 
showing their actual size. 


A new, fascinating 
hobby for model 
builders—adaptable 
to many subjects 
and novel ideas. 
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CROSS WINDS 


Cun you answer the 
aeronautical definitions 
in this puzzle? 



ACROSS 

1—Three fourths of earth's sur¬ 
face 

4—Type of British Wolsdey aero 
engine; also a group of stars 
pictured as a ram 

8—-Frozen water 

11—Air-slang term for anti-aircraft 
gun 

13—Tp blush 

15— Fixed in time, 

16— Structure inclosing parts of 
aircraft, such as engine 

17■—Misdeed 

18— Compass direction between east 
and south 

19— Wet 

20— Nickname for lion 

21— —Type of military airplane used 

in reconnoiiering 

24 —©rink in small quantities 

26 — -Vase with pedestal 

27 — Powerful type of gun, some¬ 
times used in aircraft 

29— Abbreviation designating right- 
hand side of bookkeeper's ac¬ 
counts 

30— Mark left by a wound 

32—Make of French plane, as 
known by initials of company's 
name 


34—First person singular of *‘lo be'* 
36—Thin flat pieces 
38—’Noun suffix denoting one who 
docs or practices 
40—Steal 

42— A hard, dark wood 

43— Permit 

44— Measure of length equal to 5 l /i 
yards* 

46— -Abbreviation for heaviness 

47 — Latin term for x ‘air" appearing 
in many aeronautical words 

48— Make of Russian commercial 
plane 

51 — Stuck in mud 

53’ — Ivind of Lockheed plane 

54— Smooth areas in front of han- 
gars 

55 — A ffi rmatm reply 

56 — Kind of British Blackburn Hy¬ 
ing boat 

57— Balloon mesh supporting basket 

DOWN 

1 —-Sorrowful 

2 — -That which rubs out 

3 — Military combats 

4— Assist 

5— Concerning 
f—Epoch 

7— Dry 


8 — Of aero engines: runs at mini¬ 
mum power 

9— Irish 

10 — Compass direction between 
northeast and east 
12 — Female chicken 
1 -I — Atmospheric moisture con¬ 
densed on cool surfaces 
16 — Gascons element found in the air 
18 — Kind of Warner aero engine 
20 — Pertaining to the moon 
21 — P rop o r ti on be t wee n mo del 

plan and the actual airplane 

22- Not delivered 

23— Tins goes lief ore lurry 

25—First word in name of manu¬ 
facturer of Hornet and Wasp 
engines 

28 — Letters indicating nationality 
and type of license of American 
commercial airplanes 

31 — Initials of Air Adventurers 1 
wing commander 

33 — Movable portion of airplane 
wing controlling lateral balance 
35 — Mental attitude 
37 — Closely populated place 
39 — Tranquil 

41 — Connecting pins threaded to 
receive nuts for fastening 

45 — -Prefix meaning through or 
across 

47* — Most necessary thing for flying 

48— Producer of British gyroplane 
with powered rotors 

49— Bite 
50*—Anger 

51 -Abbreviation of usual measure¬ 
ment of aircraft speed 
52 — Type designation of Douglas 
sleeper plane 

54—Preposition denoting location 
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GREETINGS, AIR ADVENTURERS! 


REET1NGS, Air Adventurers! 

First, our since rest thanks and our heartiest wel¬ 
come to old and new members. You have all 
stepped forward loyally this past month. Never in the 
history of Air Adventurers have we enjoyed such an 
overwhelming flood of membership applications or re¬ 
sponses to our new award system. 

For the next few months the staff handling the all- 
important Air Adventurers’ Club business will be busy 
checking the hundreds of examination papers and send¬ 
ing out the official awards, which will* in turn, make you 
eligible for the more advanced ranks and awards. Those 
of you who are not members of this great organization 
are advised to send in your application coupon as soon 
as possible, so that your name can he added to the rolls. 

But first wc want to go into the Creed once more. 
Do not clip that coupon until you have thoroughly di¬ 
gested the true meaning of the Air Adventurers Creed. 
Do not enter into this organization light-heartedly or 
for die sake of a badge. The Creed demands more 
than that. There is too much hard work ahead, and 
when wc say that we remind you once again of the 
seven points that make up the Creed: self-reliance; cour¬ 
age ; initiative ; loyalty ; integrity ; independence ; obedi¬ 
ence. 

The Air Adventurers are not plunging blind!}* for¬ 
ward on a mad wave of emotional enthusiasm. We are 
not “following the crowd" that chooses the line of least 
resistance. There is plenty of resistance ahead. We 
arc not “badgers” and flag wavers because that is the 
thing to do. Wc arc Air Adventurers first of all be¬ 
cause every Air Adventurer has sworn to do his best 
to further the general advancement of aviation. 

Remember that one point when you dip the coupon 
across the page. We are out to further the general ad¬ 
vancement of aviation. And the man who tackles that 
task in this year of 1937 has really taken on something. 

The Wrights are the fathers of artificial flight, and 
no one can take that honor from them. The rest of 
the names that passed through air history into the 
mad Great War period have their place in the scheme 


of things. Since the War a new band of aerial crusad¬ 
ers came up. It included Lindbergh, Klngsford-Smith, 
James Molltson, Amelia Earhart. Dieudonnc Coste, 
Maurice Bellome, Dr. Hugo Eckener and hundreds of 
others who carried aviation up the heavy going until 
it reached the glorious peak encountered in 1936. 

But what of 1937? 

When air history is written fifty years from now, 
some one will say. "The future of aviation hung in the 
balance in 1937, fur it seemed that the ultimate in speed 
had been reached, but with speed came disaster, and the 
world sat back and wondered. All the great plans Un- 
to-day's glorious aerial transportation systems were laid 
and ready for operation, hut the world had lost hope, 
confidence, and loyalty to a glorious tradition. Vast 
for tunes invested in aviation were swept away over¬ 
night in a flood of international distrust. No longer 
did they raise their eyes to the skies* for the canker of 
fear had done something inside that caused them to 
walk with a stoop, and they saw only earthy things. 

“But then, out of the crowd stepped a new breed of 
air adventurers who walked with springy stride, their 
heads up and their eyes shining* with a new hope. They 
had courage, self-reliance, initiative and loyalty to the 
great science of aviation. The others stepped aside, glad 
to relinquish the load, ft was taken up. and aviation 
swept forward again to the glorious peak it enjoys to¬ 
day," 

That historian will use the words “air adventurers,” 
hut it is up to you whether he writes it with capital let¬ 
ters—Air Adventurers! 

This is one of the great crisis periods of aviation. 
How far the industry goes on remains with the youth 
of the world- — the Air Adventurers of the world. 

We all know what setbacks aviation has faced all over 
the world. There is no need to enumerate them or at¬ 
tempt to place the blame. America has suffered. Great 
Britain and her colonies have suffered, France has lost 
many fine airmen and many splendid planes. A great 
designer was lost to Spain, Splendid military types both 
here and abroad disclose startling faults in manufacture. 
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More crashes — mysterious crashes — and the fatality 
chart graph rises. 

The critics point with scorn. The scoffers have a 
field day. The man who had hope tries to understand, 
hut amid the distorted publicity — the frantic joust to 
present the picture at its worst — he turns away and waits 
to see what the future has in store. Only men with 
the spirit of Air Adventurers can save a situation of 
this kind, and promise a future. 

But it cannot be a stop-gap, temporary salvation* 
This time it must take the form of a sturdy defense that 
will not he denied. First we must know what has been 
going on and what it takes to stop it. Air Adventurers 
will not be ignorant of the limitations of flight, nor the 
problems of power. We will not go up and down the 
land shouting, but we will show the unbelievers cold 
facts, hard truths and build up the waning confidence* 
Now will you clip that coupon? Can you take over 
the burden of the Creed, or are you just a badge wearer? 

You must prepare yourself for this great future* 
This is not war in the sense of conflict* There are no 
trenches in which to take cover, no funk holes when the 
.shelling gets hot. There is no barbed wire to slow up 
the attack* You have to stand out in the open and hand 
it out* 

Your strength is knowledge, the keenest weapon in 
the world Knowledge will overcome ignorance, the 
stumbling block in the pith of aviation* You must pre¬ 
pare yourself for this future, or you Avill lie swept out 
of the play in the first rush. 

We of Air Trails will do our part if you will do 
yours. We have given what we believe to be the best 
in aviation articles and features* We are but for the 
truth, even though, at times, the truth may be hard to 
accept, but we believe in the future oi aviation* 

These are seriou*s times, and Air Adventurers all 
over the world must cooperate. We must have your 
loyalty* courage and integrity. Membership does not 
necessarily mean a program of good times* The model 
does not always fly the first time* It takes hard, per¬ 
severing work and—knowledge. 

As you progress in rank and craftsmanship awards, 
you will he able to talk aviation in a more convincing 
manner. You must gather your facts and present them 
in their proper light* You must state these facts to the 
man who is not convinced* It is not sufficient to keep 
saying: Aviation and flying is safe/' You have to 

prove to him that it is* You must show him that out 
of every million passenger miles flown, the ratio of 
safety is high compared with other forms of travel* 
You must know your types and for what they were 
designed. You must know their limitations* their tank¬ 
age and radius of action* Your comparisons must he 
fain You wouldn’t attempt to compare the performance 
of an East River tug with one of Uncle Sam’s destroy¬ 
ers, and you wouldn’t expect one to do the work of the 
other. The same goes in aviation, only more so. When 
your critic compares a certain American or French 
fighter with another ship* first be certain of your facts 
and then show him that an intercepter is not a pursuit 
ship, or that plane *’A^ was designed for a certain job 
and not for speed, or distance, as the case may be* It 
is ignorance of this kind that makes misunderstandings 
and often leads to further loss of confidence. 

If you compare commercial planes, first remember 
the type of country they fly over and the required dis¬ 


tance in hops. Are they multi-motored ships, and how 
many passengers and how much freight do they carry? 
What is the power of the engines* and how long can 
they stay in the air m an emergency? What radio and 
navigation equipment do they carry, and what factor 
of safety do they boast? 

All these and a thousand more points must he di¬ 
gested before you can go out and talk aviation. But 
that’s your job, Air Adventurers, You must know, and 
then you must have the courage of your convictions and 
the loyalty to aviation to go out and talk it. Later on you 
will want to get imo the business, and if you are not 
prepared you have no chance* You must not expect to 
pick up a complete aviation profession out of Air Ad¬ 
venturers. We do not pretend to any such miracle. 
But, you can get a thorough grounding in aviation that 
will make you a more pliable and suitable student when 
you go farther afield and actually take your professional 
course later on. 

What you will get out of the Air Adventurers de¬ 
pends on yourself. You will get more than you put 
into it* we can assure you of that But the Creed is 
your answer, if you can live up to it. You have sworn 
to further ihe general advancement of aviation, and 
there is no greater job in the world to-day* Every boost 
you give aviation is a boost for your own future. 

This is 1937, and you will never forget It. 

Your Flight Commander, 

THE HONOR ROLL FOR MAY 


CRAFTSMAN AWARDS 
Topographer 

Jerome W, Cowan, Chicago, III. John Daly* Utica, N. V. 
MacDuticah, Asheville* N* C* 

Observer 

Francis Rogers, Hiiip'ham* Mass. Frank Kotacka, Fords, N. J. 
Bernard Rosenberg* Bronx* N, V* A 1-bin Boyersz, Evanston, III. 
John Vo pat* Jr.* Garfield Hts.* Ohio* 

Photographer 

Eugene Coons, Pontiac, Mich. Walter Badger, Chicago. Ill. 
Robert Neeley, Chicago, HI. Antoiu Sobieralsld, Seattle, Wash. 
Donald Geery, Garden City. L* L. X* Y. 

Cli II E* Chamberlam, Cl at* I n da , 1 owa 
Aldrich Foucek, Binghamton* N* Y. 

Airplane Mechanic 

Robert Cammann* Baldwin. X. Y* Billy Craft* Greenwood, IikS* 

!-' 

(MEMBERSHIP COUPON) 

To the Flight Commander, Ait Adventurers. 

79-89 Seventh Avenue, 

New York* N. Y* 

I am interested in aviation and its future develop¬ 
ments* To the best of my ability I pledge myself to 
support the principles and ideals of AIR ADVEN¬ 
TURERS and wilt do all in my power to further the 
advance of aviation. 

Please enroll me as a member of AIR ADVEN¬ 
TURERS and send me my certificate and badge. I 
enclose ten cents to cover postage* 

Name .... Age — 

Address .. *.**....... . ..*,.,*. — 


Q Check here if interested in model building* 

{This r&vjnm muv t»£ tut «W after Jane IS, l Pi 7.) 
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With Wheels Or Pontoons by Alan D, Booton 48 
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A nsweriliQ pour question# about models and model prob¬ 
lem#; la t ere# 1 tug points for event reader. 


The Insurer . ... 54 

1 hey inner's stink model with a how frame; a fascinating 
ptiiher type that files well 

Model Matters,,, . .. 57 

i'h th note#, Model nrtlritk* * eery when t new# of recent 
contest#, picture#. This In Y&UR page. Send in pour 
note*; snaps, news. 

Popular Sport Plane by WilUarn Winter 58 

A boltd scale model of the "Taylor Cuh*'; a hand¬ 
some addition to (hr Modern ••oUcetfau, 

Indoor Equipment by Lawrence N. Smithline 60 

Tractient methods Joe transporttng delicate model# safely ; 
go it need this Information, 

Builder's Guide by William Winter 61 

The fifth in the count ruction series. This month the 
subject fo wing*. 

Balsa Strength Testing Machine by Howard Ide 62 

Art ingenious and wise addition to the wide-awake model * 
tr*« ajuipmenti 

The "‘Tipsy S f1 by Burton Kemp 63 

A popular Belgian light sport plane irJilck Iw* attracted 
i r at ft a i la n . &o 1 id J i " scale p la ii #. 


Spring Fever by 


S PRING is here and every modeler is suffering from 
spring fever. Open the workshop window and take 
a deep breath of the spring air. And if you can still 
resist the urge to get outdoors and do some model flying 
you certainly don't qualify as a model builder. Even the 
models in the workshop window rustle in the breeze, as 
though they were anxious to get off on a good flight. 
And the balsa shavings and tissue scraps move across 
the workbench as though they were alive. 

Spring weather was made for inode! builders. It as¬ 
sures them a steady run of good modeling weather— 
a mighty pleasant relief 
from winter. The warm 
weather thaws out the 
hardy builders who have 
been carrying on during 
the cold weather And, 
in addition, it brings out 
hundreds of other build¬ 
ers, Together they pry 
the lid off the summer 
mod el i ng seaso n. 

But there are certain 
phases of spring model 
flying that prove annoy- 
i i ig— v v en worse than 
the April showers or the 
gusty spring air. One of 
the annoyances is the 
great nunilier nf people 
who take advantage of 
the spring weather to 


piny baseball, drive golf balls, or to play in a variety of 
other games. During the winter we had undisputed pos¬ 
session of die park, with no restrioturns on our flying. 
But in the spring the model builder will be the first to 
suffer from the cramped conditions of the parks. So 
keep your fingers crossed if you fly your models in a 
public park. 

I've bad the experience of flying models under such 
conditions. One experience in particular stands out 
dearly* I had just finished a new fuselage contest model 
and went to the park to fly it Sunday morning. Every 

section of the park was 
crowded with some sort 
of activity. On each 
flight the model was ex¬ 
posed to a variety of dan¬ 
gers that would have 
grayed the hair of any 
modeler* Several times 
the model interrupted the 
baseball game by flying 
low over the diamond. 
The players kindly 
stopped the game tin til 
the model was out of 
danger. But the good 
luck could not last for¬ 
ever. 

On the next flight a 
two-base hit dipped the 
rudder off the model, 
just as tt (Turn to page 95) 


The Contest Calendar 

HUM M Kit CONTESTS of tbtt .fnefcfcoimMr Muriel Club, Mid 
Uglier N, A. A. rule*, am seMdutCii for I tiff middle of .fuuo 
lUiii August IE. InformnlUjii from dub beud quartern, 2048 
Itnsr-lle Street, JasgacnvlJk, Florida. 

EXIT TUITION SCALE Model Coni eat. May 17-22, Any mu* 
in the city of Alien taw n. I Vim Kyi van in, may compete for 
l hr local lierxyioUI Trap by. Entry Muufcs fiumi lf>20 Ub- 

rrl> Strrd, whieli is tW inMri^ uf Tin- Flying - Keygtoti*: 
Model Airplane flub, opanvora of tbv Contest. 

OUTDOOR FLYING CiktCHt, M ay 1C; min* date May 23. with 
fljlttfcr, gtleb, and fuselttirc vventi*. Any out* from tlie * i asd> 
< rii i.ufl of Pennsylvania i* idlgllilo. Entry blanks »ml 
information from tbc adilcefea wiitep l* gtveii directly uMve, 

1937 EASTERN- STATES Ga# MwUd Men. Sponsored by the 
Snarl Uit Hm-iefy of Amorim, hjn a fvallire ni tM Sri) Annual 
Xui hunt] Souring Content. July SML Sanctioned by On 
N. A, A. Evened luc^mli' nltltu<li>, duration, uud payload 
JllglitK, uIho Bpeq&J Gratifr for loLjlIiriuthirmJ. radio^ijiU mllinl, 
find riiiloirirQ feus modulo. TronliloH rind rvmb awards. Iufur- 

mnlltui ft. Soaring Society or America, 2C1-1 Delaware Ave„ 

Wilmington, Delaware, 


Tlir MnilrA Worbsbap , r 3nk^ tin* aid of mafTera and dub}! in Ac- 
vehinlng i'i*r tlulr benefit a coni pie te. deUliloU reimrt of nil model 
eonWHtK and fxhihftimis, targe or Biiinll* ore'vyvelifite. Efatlnir* 
RliOtilfl In? rocClviHl by Tlif Uoutruf Oitbmdrtr, All! TRAILS, 7U 
7th Avr, Xewr York City, at bn*! two nuiUbs In advance; newa 
of wlntmr-i nod ii?- soon powible. 
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Flight-Testing 

GAS MODELS 


Authoritative advice by 
the designer of the 
Texaco Trophy Winner 


by Francis Hush 



In perfect flying trim, the ship gains altitude in a 
climbing turn. 


T^vURlNG the few years that I have been associated 
with the building and flying of gas models I have 
become convinced that the majority of crack-ups 
existing at contests are due to carelessness on the part 
of the model builder himself. There is no reason why 
a model* if designed and built properly, should not fly 
well Statistics have proven over sand over again that 
accidents do not happen ; they arc caused by carelessness. 
Of course, there are mishaps that are uncontrollable, 
such as landing in a tree or hitting a house. That type 
of accident can be credited to bad luck. 

It is discouraging to sec a beginner with a well-built 
model, the balance of which he knows very little* giving 
the motor the gtui and sending the untried ship to the 
junk pile, He never stops 
to think about adjusting 
and test-flying the model 
Judging by appearances* 
beginners usually depend 
on "Lady Luck" herself to 
guide it Sometimes, due 
to the element of chance, 
the model performs beauti¬ 
fully, but should it get out 
of adjustment after a hard 
landing, luck most likely 
will desert it on its next 
flight. The slipshod builder 
will invariably give it die 
gun again, without retesting, and send it to its doom. 

A shameful exhibition at every contest is a builder de¬ 
liberately launching bis model without having tried to 
correct a previous erratic flight* Needless to say, the 
second performance is always as expected. The model 
thus flown Usually spirals in full speed, and after the 
pieces arc gathered together the only thing that remains 
intact is the tail If this builder had taken time to study 
the faulty actions of his model his name would undoubt¬ 
edly have been listed with the prize winners. 

Another foolish mistake frequently observed is a per¬ 
son continuously launching Ins model without trying to 
better the performance shown on previous flights. 

The thing to do when testing and flying a model is to 
observe the flight characteristics, so that* when the model 


has landed, whatever adjustments are necessary can he 
made, in order to create a top-notch performer. Elimi¬ 
nate the guesswork and you worth have to depend on 
fickle fortune to win contests. 

To prevent disappointments with your first model you 
must give up the idea of building a supersoarer. This 
type project is more expensive and the cracking up of 
this ship through inexperience will hurt all the more. 
The beginner concentrates on a model that will be easy 
to construct at a minimum of expense and that will take 
hard knocks. Such a model should provide you with ail the 
experience there is to be gained in the flying of gas models. 

Never be content with one adjustment on your training 
model By doing so* you are really learning nothing, 

Experiment with numer¬ 
ous arrangements and set¬ 
tings, so that various flight 
characteristics can be dis¬ 
covered* The most im- 
] 3 o rtant object! ve ga i tied 
by this experimenting is 
confidence in yourself and 
in your model building. 
The sight of your model 
climbing high in the sky 
soon becomes a common 
occurrence* Let your 
tinier do all the worrying 
for you. 

After you have gained experience and knowledge with 
the simple design.* you can advance yourself to something 
more refined: not having to worry about faulty handling. 
Remember that a beginner’s model well flown, often 
proves a winner. 

Confidence in your design and model can only be at¬ 
tained after you have made numerous flights. You be¬ 
come a veLeran only when yon are sure of your adjust¬ 
ments. There must not be a trace of guesswork or you are 
liable to become panicky at the crucial moment and spoil 
chances of making good flights. If your ship is built ac¬ 
cording to specifications anti you have worked carefully, 
there is no need to be worried about the first test flight. 

Adjustments should not be too sensitive* since it is 
difficult to maintain them in this case. (Turn to page91) 



After the take-off this beginner 1 * ship Is turning gently 
with the torque, already essaying the climb "upstairs." 
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The 

STOUT 

TROPHY 

WINNER 

by Ervin Leshner 
and 

Cordon 5. Lighf 


T H1L S I Ol. I 1 ROP11 \ contest for outdoor fuselage 
models probably attracts more entrants than any 
other model contest. And since this contest is held 
only at National Contests, the best modelers in the nation 
compete yearly to determine who will have possession of 
the trophy fur the coming year. Ervin Leshner was the 
winner in the contest held 
last July at Detroit, He 
had a nicely designed model 
and handled it like a vet¬ 
eran. The 36-minute win¬ 
ning flight was undoubtedly 
aided by a little good luck. 

But, in view of Ervin's 
consistently good (lying 
throughout the day of the 
contest, we can discount the 
hick element and attribute 
Ills victory to a triumph of 
modeling skill. But we're 
the ones who are lucky — 
very lucky in having the 
plans for this outstanding 
model for this department. 

We fed they're a valuable 
addition to the list of cham¬ 
pionship models which have 
been presented in Air Trails. 

DESIGN 

The features which 
Leshner tried to include in 
this design are those which 
every championship model 
must have: staidlity, sim¬ 
plicity of construction and 
flying, and a high power-to- 
weight ratio. And there is 
another feature which he 


pul into his model, probably too obvious for him to men¬ 
tion but, nevertheless, important for winning contests* 
It h the ability to turn in consistently good flights. 

Stability is the result of ample tail surfaces (34 per 
cent) and comfortably long distance between the wing 
and tail surfaces. And, too, the 6" dihedral, which is 

added to each half the wing, 
is conducive to stable flights. 
Simplicity in construction is 
shown by the fuselage shape. 
It is square in cross sec¬ 
tion. Other than the cabin 
structure, there is no differ¬ 
ence between the top and 
side views. The rudder, 
which is flat-sided, also, 
makes for easy construction. 
The power-to-’weight ratio 
was kept high by using a 
22-strand motor and by re¬ 
ducing the structural weight. 
A minimum of wood is 
used. However, it is with¬ 
out any decrease in strength. 
The method of building up 
the I-beam wing spar is evi¬ 
dence of maximum strength 
with minimum weight. 

The model has all appear¬ 
ance of being a rugged out¬ 
door model which is built 
not only for long flights but 
also to he flown day after 
day long after its weaker 
Blithers have been perma¬ 
nently grounded. The model 
can he made td. conform to 
the weight rule, regardless 
of what changes are made. 


ABOUT ERVIN LESHNER 

J ANUARY 30, 3 932, was a noteworthy date in the 
history of model building. On this date Ervin 
Leshner, who was then 13, was bitten by the 
model bug. He began work on his Erst model. He 
worked steadily on models for the next several 
years, winning a few medals and ribbons at local con¬ 
tests in Philadelphia. But 1936 was Ervin's big year. 
He started early by winning the Fuselage Event at 
the 1936 Eastern States Indoor Championship Meet, 
also getting 8th place in the Baby ROG event. 
Then, for the next several months, he concen¬ 
trated on outdoor Eying—so effectively that he won 
the Stout Trophy for fuselage models at the na¬ 
tional contest, with a flight of 36 minutes. But he 
didn't desert his indoor flying at this contest, as 
evidenced by his winning 8th place in the indoor 
fuselage contest. His indoor effort brought even 
better results later in the summer of 1936, when he 
set a new Class A ROG record of 11m and 50s. 
And then, five weeks later, he broke his own record 
—hanging up the present high mark of 15m and 47s. 

Ervin is a skilled and enthusiastic gas modeler. 
He has distinguished himself in this branch of mod¬ 
eling as well, as with at! types of rubber-powered 
models. But we prefer to think Ervin's real cham¬ 
pionship ability is revealed by his pleasant person¬ 
ality as well as his models. He works quietly and 
efficiently^accomplishing a thing before he'll talk 
about it. Winning trophies and prizes is a minor 
item. His real purpose seems to be to work out the 
problems that come up with each model. And win¬ 
ning the trophy is the logical outcome of his care¬ 
ful and methodical work, 

Philadelphia is his home city. He's an active 
member of the N. A. A. and the Philadelphia Model 
Airplane Association. Their club holds more than 
their share of records —9 in all, including the big 3 
indoor events: Class C Tractor, Fuselage, and 
Class A ROG, 
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It* rugged construction permits an increase in rubber 
motor without any "beefing up*” Leaner demonstrated 
the possibilities of this ship during last summer s flying. 
And it should make an ideal design to start off this sum¬ 
mer- contest flying. 

CONSTRUCTION 

The fuselage is of conventional construction—even a 
trifle easier than the average, because of the square cross 
section* The main pari of the fuselage is built and cov¬ 
ered and then the cabin structure is added. ] s!* sq., hard 
balsa longerons Ire used* The upright and cross fuselage 
braces are YtgnY^ put in edgewise. Ai Several points 
along the fuselage, indicated in the drawing, the size is 
increased to balsa. Both the nose and rear ends 

of the fuselage, up to the first cross brace, are covered 
with x f\4* sheet balsa. Since no fttotor stick is used, the 
fuselage must stand considerable rough handling, which 
is concentrated at these two parts of the fuselage. Sheet- 
balsa covering makes the fuselage more durable. 

The fuselage should lie fitted with nose and tail plugs. 
The rear plug is made from two pieces of 7 '/z± T balsa 
eememed cross-grain. The front ping is cut from two 
pieces of balsa. The semicircular rf&jsing is cut from 
hsxl J4xl}4” balsa and cemented to a piece of :i /m tr flat 
balsa, which is cut to fit snugly inside the front of the 
fuselage. Notice the notch which 
is cut in the nose plug, and the 
rubber-band attachment which is 
used to hold this plug in place, 
hi v washers are cemented to both 
the inside and outside of the front 
plug. These washers should be m 
cemented so the shaft is staggered 
at a 2-degree negative angle, A 
small ball-bearing washer is used 
between the nose plug and the propeller, \ 
good bearing surface is necessary with large 
rubber motors, 



LANDING GEAR 

Single struts of bamboo cut to a 

streamline shape are used for tile landing gear. 

The wheels are extended about 3" beyond the 
ends of tlie bamboo strut. They are carried on 
axles of ,035 wire bent to the shape shown in 
the drawing. The purpose of this peculiar 
hend is to prevent the wheel from i inning in 
nr out when landing. 

Landing-gear sockets are made by wrapping several 
thicknesses o| gement-coated writing (or any other stiff 
paper) around the end rd the strut and binding with 
thread plus a liberal coating of cement* The landing-gear 
strut is removed while the cement is still dry. And when 
the socket has dried, ii is cemented in place inside the 
fuselage. Both landing-gear sockets are made at the 
same time. The position inside the fuselage is evident 
from the drawing. Notice the diagonal strcngthcner of 
1 balsa* which is added to the fuselage at the point 

of landing-gear attachment* 

COVERING THE FUSELAGE 

The fuselage is covered with tissue, as the next step in 
construction. And after doping the tissue, the cabin is 
added. Notice that the sheet balsa at the ends of the 
fuselage are covered with tissue. 


AIR TRAILS 

ADDING THE CABIN STRUCTURE 

The cabin is intended as a place for mounting the wing, 
with a view toward good streamlining* and. also, to in¬ 
close the center section of the wing inside the fuselage 
and avoid having the center section counted as effective 
lifting area. The Lop of this cabin structure is hinged 
about the rear and is held in place with wire hooks and 
eyes at the front edge, hard balsa is used 

throughout the cabin structure. When joining to the 
fuselage, take care to scrape away the tissue at the 
cementing surface and make certain to cement the wood 
directly to the longeron. A tissue-paper hinge is used 
at the rear of the movable top portion. The entire front 
portion of the cabin is covered with cellophane* 

WING 

The Eiffel 400 airfoil is used in the wing. It is a 
popular section among modelers. Leshner selected it 
because it is a high-lift section with its highest lift to 
drag ratio f 22) at minus .75 degrees* This airfoil is 
excellent for the glide. And since most of the duration 
of a models life is spent gliding, the Eiffel seems to Itc 
an excellent selection* 

The type of spar construction which Leshner used is 
strong and lightweight. Ii is a trifle mure tedious to 
biiild up than the conventional type, but it seems to be 
worthwhile investment to work out the details. The 
main spar of the wing is But to reenforce the 

spar against 
bending, strips 
are added to the 
top and bottom. 
The spar is prac¬ 
tically the same 
depth as the rib. 
Therefore, if is 
necessary to cut 
a notch in both 
the rib and the 
spar, forming a 
"lap joint.” The 
spar is notched 
to a depth of 
The rib is 
notched just 
>lightly deeper* 
The final joint 
should he made 
so that there is 

a Yaa* space remaining between the top of the spar and 
the top of the rill* A piece of balsa balsa is 

fitted into this notch. It is cemented to the rih and to the 
spar* A similar strip is added to the bottom of the spar. 
The finished spar should resemble an I-beam, A section 
through this I-beam is shown. 

An auxiliary spar is added to the rear of the rib* It is 
Yi/ square, hard balsa. It fits into the bottom of the 
rib. A leaping and trailing edge are cemented in place 
to the ends of the rib. The trailing edge is notched Ym" 
to fit the rear edge of the rib* Be careful to cement the 
trailing edge to the ribs so it is turned slightly down¬ 
ward. Tt should round out the top and bottom camber 
of the airfoil section. 

The wing is made in two pieces. The lips are bamboo, 
Y uiA rounded. The balsa tip strength criers are shown 
in die drawing. The two halves of the wing are joined 


Ervtn Leshner holding the coveted 
Stout Trophy and the winning model* 

Below: The design, featuring a raised 
cabin and square fuselage, is origi¬ 
nal and practical. 
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by a center section which consists of 3" lengths oi spar, 
leading and nailing edges, No extra ribs are needed 
when joining the two wing halves. 6" dihedral is given 
to each half the wing. The center section is covered on 
top with */&*" sheet falsa* 

elevator 

This construction follows the same general method as 
the wing. The Clark-Y airfoil section is used* The type 
of spar is simplified* It is merely a piece of l /icxJ4” 
balsa fitted into notches which are cut in Lhc ribs. The 
trailing edge of the elevator is notched 1 /\$ to receive 
the ribs. Bamboo tips of 1 /i 0 X 1 /i« w are added to the 
elevator. The center section of the elevator is covered 
with l fiv 2 * sheet balsa* 


RUDDER 

The rudder is shown exact size in the drawing* The 
rudder is fixed rigidly to the top of the elevator. Rud¬ 
der control is obtained by a small, movable balsa tab 
which is attached to the rear. It is cut front sheet 
balsa and soft iron-wire hinges join it to the main pan 
of the rudder. The rudder is fiaL—no ribs being used 
in the construction. 

The elevator and rudder are attached by two wire clips. 
The rear clip is cemented to the bottom of the trailing 
edge and the front one to the leading edge. The exact 
size of these attaching clips are indicated. Their size 
has been fixed to give the elevator two degrees of nega¬ 
tive incidence* If your fuselage has been accurately built 
you can check this incidence directly from the drawing. 

(Turn to page 92) 
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The 

Discussion 

CORNER 


The model art progresses through exchange 
of ideas. The Discussion Corner is a 
monthly sounding hoard for your opinions. 
This month readers discuss adjustable-pitch 
propellers. For June the subject is gas 
model construction handicaps. Other 
topics are listed below. Think about them , 
then write your opinion in 150 words or 
less and send it to The Discussion Corner. 
One dollar is paid for each answer printed. 


A djustable-pitch propellers would be very 

L advantageous for outdoor contest models. The 
pitch at the beginning of the flight should be fairly 
high (1.7 or 1.8 pitch-diameter ratio). As the power 
diminishes the pitch should decrease to 1,3 P/D ratio. 
And when the power is completely exhausted the blades 
should feather and'assume the angle of least resistance 
for the glide. 

This arrangement will give almost constant thrust and 
will lengthen the propeller run by flattening and extend¬ 
ing the power curve. A propeller of this type should be 
about 15 per cent more efficient and will make the model 
easier to adjust and more stable, by eliminating stalling 
possibilities at the beginning of the flight and providing a 
constant, steady climb to the last turn. The median Seal 
device necessary for such a propeller can he very light 
and simple with positive ac¬ 
tion.— Edward Ltdcard, Chi¬ 
cago. Ill. 

I think an adjustable-pitch 
propeller would be of little ad¬ 
vantage on an outdoor model, 
for the following reasons: 

L An efficient adjustable- 
pitch propeller would necessarily mean an increase in 
weight; this is undesirable. 

2. At the flying field the blades might get out of pitch 
and valuable time would be lost in getting the correct 
pitch on the blades. 

Although these are only two of many reasons, they are 
enough to dissuade me from making adjustable-pitch pro¬ 
pellers,— Paul Crieb, Springfield. O. 


Adjustable-pitch propellers for outdoor models would 
be of advantage in calm flying weather. The pitch should 
vary as; at the stan of the flight the pitch decreases, 
which makes the model grab for altitude in a great huny ; 
then, as the power dies down, the pitch slowly changes 
back to normal, or to what is a cruising pitch. Here in 
the Middle West we had some success with indoor models 
using the adjustable-pitch propellers, and T believe the 
same principle could be used on outdoor models (but for 
only calm weather; results would be much different 
in rough type of weather).— Walter C. Kutaj, Chi¬ 
cago, III. 


If the mechanism can be perfected, I believe that auto¬ 
matic, adjustable-pitch propellers would he of immense 


value to outdoor models. The propeller should be ad¬ 
justed to a low pitch, to give the model a good, fast, and 
efficient climb. As soon as it reaches its maximum alti¬ 
tude the propeller should automatically adjust itself to a 
higher pitch, to give tlic model a long cruise and maxi¬ 
mum glide. When the blades are adjusted to a high 
pitcli there is less frontal area and a good glide is assured. 
This high pitch and the freewheeling give the model more 
of a chance to “catch" a rising thermal— Sidney Bern¬ 
stein; Far Rockaway, I., I, 


I do not believe adjustable propellers are necessary on 
model planes. The main use of adjustable-pitch propel¬ 
lers on large planes is to maintain maximum efficiency at 
different inclinations and speeds of flight, a low pitch 
being used for take-off and a higher for cruising. 

Models do not vary their 
speed enough to really need a 
change in pitch. In order to 
install any type of adjusting 
device the free-wheeling device 
of contest models would be 
interfered with. Besides, it 
makes the hub too heavy and 
bulky. 

As far as changing a model from a slow-dying ship to 
a fast one is concerned; merely changing the pitch of the 
propeller will not be enough. A change of incidence 
and even the wing span often k necessary. 

In conclusion, I will say that if adjustable propellers 
were to be used, there would he always the problem of 
lining up both blades with equal pitch.—B ob Piefer, 
Chicago, Ill, 


An adjustable-pitch propeller hinders rather than helps 
the duration of an outdoor model. An adjustable-pitch 
propeller to be helpful, even theoretically, must decrease 
its pitch as the motor unwinds and the torque decreases. 
The liigh-propeller pitch at the beginning (Turn to paye 96) 

COMING UP are these topics: 

For July— Which type do you prefer for best results 
in the original flying model: parasol, wing flash with 
fuselage top f or lozv wing? Answers must reach us by 
April 15th. 

For August— Da you believe that gas-model construe- 
tion will either zvhoUy or partially displace the long- 
popular rubber-driven model? Which of the two types 
is your preference? Answers must reach us by May 15th. 


This Month's Topic 

Would adjustable-pitch propellers be of 
advantage in outdoor models? If so, how 
should the pitch vary? 
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The uncovered framework shows the rug¬ 
gedness and simplicity of the structure. 


With Wheels 

Or Pontoons 

A Flying Scale Model of 
the Arrow Sport Plane 

by Alan D. Booton 


F OR the simple reason that stock automobile engines 
have decreased in weight and increased in horse 
power ami dependability during the past decade, it 
takes but little imagination to foresee mass production of 
safe, low-priced plane designs — powered with the com¬ 
ing lighter and higher-powered, easily converted auto¬ 
mobile engines—in the next decade* 

The surplus planes from the World War are seldom 
seen outside museums, and the flock of medium-sized, 
second-hand planes are diminishing rapidly, so the fel¬ 
low who is eager to fly his own plane is faced with the 
problem of finding a reasonably safe ship that is light on 
the purse for initial cost and upkeep thereafter. It used 
to Ik* possible to build and fly your own plane* but now 
most States require all ships to be licensed, so that heads 
the prospective pilot in another direction. 

Years ago, Henry Ford became interested in light- 
plane possibilities, but immediately abandoned die idea 
when his ftrsL venture ended fatally for his young pilot. 

During the past two years, 
several pioneering companies 
have attempted to place on die 
market, with little success, 
planes powered with auto en¬ 
gines. The use of Ford en¬ 
gines seems to predominate. 

This month, Air Trails pre¬ 
sents the Arrow Model F. The 
Arrow, powered with a con¬ 
verted Ford V-8 engine rated 
at 82 h.p, 

climbs 500 ft. per min., does 
90 in.p.h, bill out, cruises at 
85 m,p.h, t and lands at 45 
m.p.lt, with flaps down or 4S 
m.piu without flaps. The 
model is of conventional de¬ 
sign and is very easy to build. 

After the model was tested 
and the stolid stability noted, 
the author decided to include 
the scientific float design for 
the readers* benefit. 

FUSELAGE 

Place waxed paper on the 
drawing to prevent sticking, 

A bread or drawing hoard 
makes an ideal surface to work 
on. Build two sides of the 
fuselage frame of l fn\* sq. at 


the same time and split them apart with a razor blade 
when dry. Starting from the rear, cement in the 1 / 
spacers, according to the top view, and keep sighting 
through the frame, so warps can he prevented. Cement 
the formers to the stations Indicated. 

Cement 1 /:i-x|h w strips to the inside of #9 to extend 
to the back edge of #10, to form die plug effect. Cement 
the rear hook to #10 with a piece of sq T , in the posi¬ 
tion shown. Separate the rear portion of the fuselage 
with a razor blade. Cover the fuselage completely be¬ 
tween #1 and #lab and #2t, then the top of the 
fuselage back to #4l f leaving the cockpit, then the top 
of the removable rear end, with Vss" sheet balsa. 

Carve the nose block and cement the strips on 

as shown on the nose block detail. Insert a double bear¬ 
ing (if you prefer) in the nose block. The bearing is made 
of one length of alum, tube to turn freely. Knurl 
the ends of die w tube to hold the l fi&* tube in. Bend 
the double-acting landing parts and cement them to the 

fuselage. Note that the #14 
music wire extends from axle 
to axle and the #10 music 
wire is only bent over the #14 
music wire. As the #14 mu¬ 
sic wire part is bent, be sure 
to include the W' tube bear- 
ing. 

This bearing is heavily ce¬ 
mented to the rear-bottom 
edge of #3b. A length of 
41at rubber forms the inner 
struts and is installed with 
considerable tension. Attach 
the tail wheel with a #S wire 
fitting shown in detail. An 
easy way to install the wheels 
in the pants so they may be 
attached to the axles without 
“fiddling” many minutes, is to 
cement 3 /W 7 alum, tube hear¬ 
ings in the wheels and then 
mount the wheels in the pants 
on 1 fvs' alum. tube. The pant- 
wheel unit can then be quickly 
placed On the axle. 

WINGS AND TAIL SURFACES 

Assemble the wing panels on 
your work board, using plenty 
of pins to keep the many 
parts lined up. (Turn to page93) 


The Arrow Model F 


at 3,075 r.pjn.. 


The landing gear can be quickly changed to 
floats for hydro work. 



When equipped with pontoons, the graceful 
lines ore enhanced. The rear-quarter view 
reveals the instrument panel and other details. 
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Have you a question on /node/ 
building or flying that bothers 
you f Bring us your problem and 



we'll answer it in the interest 
of readers everywhere. Replies 
by mail require return postage. 


LIGHT WOODS FOR MODELS 

Question; What is the lightest weight t voorf, other 
than balsa, suitable for gas-mode! construction? J. M. t 
Chicago, III, 

Answer: Pine and spruce are Ijotli alien it three times 
the weight of fasdsa wood—and they are the lightest 
woods other than balsa which can be used in gas models* 
Pine mid spruce are cheaper than balsa and can be ob¬ 
tained at any lumberyard. Despite the increased weight, 
these woods can be used efficiently in gas models. Their 
greater strength permits ihe use of smaller sizes. While 
the gas model built of pine and spruce would not be as 
light as one of balsa, the slight increase in weight would 
not offer any serious handicap, as it would to a small 
rubber-powered inode! built from pine or spruce, 

NEGATIVE THRUST 

Question: What is meant by negative thrust and what 
effect docs it have on ihe flight of the model? G. AL, 
M (incite, IVash . 

Answer: Negative thrust is .offsetting die propeller 
shaft so it points slightly downward instead of pulling 
straight forward. The plans for Ervin Leshners Stout 
winner in this issue show the propeller set at 2 degrees 
negative thrust* With the propeller pulling flown ward 
the model shows less tendency to stall, especially when 
under full power. Negative thrust improves the glide. 
As long as the propeller is turning, the negative thrust 
keeps the nose of the model low, but in the glide this 
downward force is no longer present and the mode! natu¬ 
rally follows a flatter glide path. 

Many of the present contest modelers use right thrust 
as well as negative thrust. Eight thrust helps the model 
maintain a steady turn under power, by having the pro¬ 
pel ler counterbalance the natural tendency of the torque 
to turn it to the left. Thus a steady turn to the right can 
be obtained without excessive warping of the wing or die 
rudder. And since the torque is no longer present in the 
glide, the model will still maintain a uniform right circle. 

SCALE MODEL FLOATS 

Question; Could you tell me what size floats I should 
use on a Beech era ft 111 71 . model with a spun of 24 
inches? D , CToronto , Ont , 

Answer; The type of floats will be determined bv 
whether or not you want to fly this model off the water 
or merely want the floats to complete a scale model. A 
pair of floats suitable for this model, sealed down from 
die size that would he used on the full-size Rceeheraft, 
would have the following dimensions: length \Sy 2 inches, 
width 2]4 inches, height \% inches, and die distance 
between the floats would be 7 indies. The floats should 
have V-shaped bottoms with rounded tops. You can 
get a good idea about float shapes by referring to ihe 


photos of twin-float seaplanes which appear frequently. 
All floats follow the same general proportions, the only 
big difference is in the size—regulated by the weight of 
the airplane for which they are intended. 

Floats suitable for an actual off-the-water flight with 
a model are tod difficult to describe here, Wd suggest 
you use a scaled-down version of the type that was pre¬ 
sented in the November issue of Air Trails (19361, 
This particular article was titled: Fun Afloat. 


GAS-MODEL TIMERS 

Question: Where can I obtain a camera timer like the 
one used in the Sky King gas model (Feb* and Mar . 
issues of Air Traits)? K. A,, Cmmlen } N\ J. 

Answer: The Limcr is available in two sizes, costing 
$1.25 and $1,50. The smaller size has a capacity for 
timing up to 45 seconds and the larger size up to 70 
seconds. The particular type of timer used in this model 
was the Haka Antoknfps and was purchased at a camera 
supply store. We suggest you try the store near your 
home. Be sure to specify tins particular type—or at least 
make sure that you get one similar to it. There are a 
wide variety of oilier camera timer* available which give 
s plug second accuracy but run tor only a few seconds and. 
in addition* are too expensive for use in models. 

The Autoknips is used in photography for sdfrjior- 
traits. It is set to ‘‘elide* the camera after a short time, 
giving \'ou a chance to get in front of the camera and pose 
for the picture, 

SCALE GAS MODELS 

Question: Is it possible to make a gas model from 
scaled-dozen plans of futl-sise airplanes? J. D\ f Man- 
chest cr 7 Mass. 

Answer: Scale models of large airplanes make excel¬ 
lent gas models. Not only can the conventional type of 
airplane design he used, hut unusual types such as the 
Waterman Arrpvvplane and other tailless varieties. 
Pusher airplanes, such as the Stearman-Hammond or dn 
Fairchild amphibian, with the motor mounted atop the 
wing, could be reproduced a- gas models with very 
pleasing results. 

Practically every type of airplane lias been built ns a 
gas model This is done by merely scaling down the 
proportions of the real ship and making a few necessary 
structural changes. The builders on the Pacific coast are 
especially interested in scale gas models* And from the 
photos of their ships they've developed it to perfection. 
The results of their contests prove that they fly well. 
The most ambitious project along these lines that we’ve 
ever heard of is a model of the Douglas Sleeper which 
is being built. Two gas motors turning in opposite direc¬ 
tions will power this model. An attractive model of the 
Douglas, plus the thrill of a hi motored gas job, should he 
a worthwhile development in modeling. 
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T he 

INSUROR 

A Beginner's Model 
which insures a novice 
of success. 


A BEGINNER'S FAITH in modeling is usually 
strained when his new model refuses to fly. En¬ 
thusiasm about his new hobby drops with each 
unsuccessful attempt to fly it. It takes a good flight to 
fully restore his confidence. Unfortunately, neve models 
are usually rather slow to show results when handled by 
beginners, and a simple, easy-to-fly model should always 
be kept in flying trim for just such occasions. 

So, we suggest that you build this pusher model as a 
sort of insurance against the time when you’ll be dis¬ 
couraged by bad results. It will be a tonic for low spirits. 

The single pusher is the ideal model to provide such 
insurance. The cost is small and you’ll get paid full 
value when it is necessary to cash in vour policy. The 
single pusher offers the best in flying for the least in 
building. 

I’ve seen crude pusher models built by the most in¬ 
experienced beginner turn in some exceptional flights. 
Our model club used to specialize in holding contests for 
single pushers. We allowed the entrants a wide flexibility 
in rules—single or double-surface wings with unre¬ 
stricted range of sizes. Poetically all Lhe beginners Were 
able to turn in flights of 50 to 60 seconds. And many o£ 
these flights were hand-wound. When the weather was 
good it was not unusual to lose several models with fly¬ 
away flights. 

The simplicity of the single pusher kept interest among 
club members running high. Even after the beginners 


were qualified to tackle a more difficult type of model 
they continued to spend part of their time building and 
flying single pushers. An afternoon of pusher flying 
gave them much valuable experience and enough enthusi¬ 
asm to carry them over the rough spots in their model¬ 
ing careers. 

So take time out from your more difficult models and 
build up your enthusiasm with a few' single-pusher flight s- 

BOW FRAME 

The frame is built from two pieces of 
balsa. The two pieces are joined at the ends and sep¬ 
arated in the center by wire strengtheners. This peculiar 
shape of the frame accounts for the descriptive title. The 
two fuselage members are tapered from %** at the center 
to y fr at the ends. The simplest method of doing this is 
shown in the drawing. Pin the two pieces together so 
the ends overlap $4", Then cut away the excess wood— 
using the edge of the one piece as a guide when cutting 
the second piece. The outside edges of the two pieces 
are rounded With knife and sandpaper while the pieces 
are still pinned together. 

Next cut the front and rear parts of the frame from 
y" balsa. These are labeled A and B in the drawing of 
full-size parts. The frame members fit into these pieces 
—securing them with cement and thread, The two frame 
members are held apart by three wire strengtheners. 
These are bent from heavy wire (C, D. and E). These 
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AIR TRAILS 


wire strcngtheners are cemented and threaded to the 
inside of the frame members. 

The next step in the frame construction is to trend the 
propeller shaft and rear hook. The shape of these arc 
identical. The rear hook is inserted through the balsa 
piece (B) and cemented. The shaft is inserted through 
piece (A). A washer is cemented to the front of (A) 
which serves as a bearing for the propeller. Elevator 
incidence blocks (F), shown full-size, arc cemented to 
the top of the frame members from the front* 

WING 

Cutting ribs is at best a tedious process—and making 
them accurately, as they should he. makes the process 
even more tedious. The easiest way we know to cut ribs 
is by using a metal template. This can be cut from a 
piece of scrap metal* A time-saving trick in using a 
metal template is to bend the edges of the template into 
a prong which will fit into the sheet balsa and hold the 
template firm while the rib is cut. With the rib used 
in this model the set-up is ideal. Instead of cutting away 
the metal to provide a notch for the Lop and bottom spar* 
merely trend the excess metal to form a prong. In addi¬ 
tion to speeding up rib cutting these prongs will insure 
a uniform size of notch for the spars. 

Pin the ribs together after cutting and sand them to 
the same shape. And at this time make sure that the ribs 
are 3 A/ at the rear ends and notched >j$xj4' r at the 
front edge. 


The wing is assembled in one piece. You'll probably 
find a simple* lull-sized drawing to be worthwhile in get¬ 
ting a well-shaped wing. Build the wing flat and then 
break the spars and leading and trailing edges and add 
the 3" dihedral to each tip. The l, /wxVie" bamboo tips 
are semicircular and are reenforced with pieces of 
balsa, 

ELEVATOR 

Since the elevator is a small version of the wing the 
same methods of construction should Ire used. A metal 
rib template is as useful here as it was in the wing* 
Notice that dihedral is given to the elevator—an im¬ 
portant item in the pusher’s stability* 

PROPELLER 

Follow closely the method of laying off the propeller 
block, Mark the block carefully with pencil and ruler* 
The excess wood is cut away as indicated in Step Two 
of the drawing. Next, the blades should be cut—care¬ 
fully cutting away the balsa down to the diagonal lines, 
which are indicated on the ends of the block. -Using 
sandpaper, put a slight “hollow 1 * in the blades. Wrap¬ 
ping the sandpaper around a small bottle will insure a 
smooth, concave blade. Now turn the propeller over on 
tlie other side and cut the blades down to thickness— 
ranging from % ft at the center to 1 / 1 $ at the tips. The 
exact thickneSS of the blades is uniill- (Turn to page 94) 
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Flight records 
and contestants 
in competitions. 


Model Matters 


Club notes and 
news of model 
organizations. 

-- 


tlu tabuJatlous, revolts aye t« T>t? reaa as iit» left »f colon), secennls, anti factions.> 


Junior Aviation League 

An interesting meeting of five Junior 
A via* ion league of Boston was held 
recently* Captain Richard E. Cobb, 
commanding officer of the air corps at 
East Boston Airport, look the Junior 
Aviation League members on an imagi¬ 
nary early *monting flight, over Boston to 
gather wen fcl,ier*forecasting data* Every 
morning, in practically all kinds of 
weather, these weather planes carry out 
these flights, getting the data that is 
necessary to make upper-air forecasts 
that air lines and fliers find so neces¬ 
sary. 

Another interesting highlight of this 
gathering was the talk of Gunnar Mun- 
nick, an early model builder, who traced 
the progress of the hobby from the time 
he first begun it, over twenty years ago, 
up to the present time, 

Chicago Aeronuts 

The Chicago Aeronuts have an un¬ 
usual feature of their meetings, A one- 
hour session of basket ball follows each 
meeting. Club members seem to feel 
that this is an important part of their 
activities. It provides a means of di¬ 
version to the members, most of whom 
attend school or are employed, and since 
they spend much of I heir spare time 
with models, these sessions of basket 
ball help keep them In trim. Basket 
bait is the natural recreation, since the 
meetings are held in the park gym¬ 
nasium, However, other clubs should 
follow this idea. Regardless of where 
meetings are held there is always some 
sport which could be played after the 
more serious business of the meeting 
has been disposed of. 

Any one who would like to learn 
more of the Aeronuts 1 activities should 
contact Tom Cunningham, 1039 Holly¬ 
wood Ave., Chicago, HI* And For the 
benefit of Chicago Modelers who are 
interested, the Aeronuts meet at Gage 
Park, SHU % ooth St,, at 2:30 p, m, 
on Sat unlays. 

Linden Model Club 

The Linden Recreation Commission 
of Linden, New Jersey, has sponsored a 
model dub. The club was organized 
under Frank Krysiak, superintendent of 
recreation in Linden, This was two 
years ago, Since then Lite club has been 
growing. At present there arc twenty- 
three active members. Weekly contests 


arc held in the local armory. These con¬ 
tests serve a* preparation for the Linden 
City Indoor Meet held late in March, 
Low ceilings keep the flight times low, 
but in no way do they lower the spirits 
of the contestants. 

Frauds By an, a me in her of the dub, 
is the Union County champion as well 
as the city indoor champion, having won 
both these contest- last year, Outdoor 
honors are hdd by Richard Egels, lbs 
records arc 7m 2s for the blind-launched 
fuselage event and 5m 30s for the Rise- 
Off-Ground fuselage record. 

Gas models form a substantial part 



Members of the Linden, N. J* Club dis¬ 
play three typical gas jobs. This active 
group is under the sponsorship of the 
Linden Recreation Commission. 

of the club’s model diet. Their first 
gas model, completed some time ago, 
has made twfefity-rime successful flights, 
with only a few broken propellers —no 
further damage despite several tree 
landings. 

Keystone Contest 
Results 

The Flying Keystone Model Airplane, 
of Alien to wu t Pa,, hot! a busy month 
during January, On January 9th the 
fourth indoor meet produced sis local 
record*. Following is the tabulation of 
the results: 


R. O. G. 


JltiSt^II Fall riu ee r 

4m 12s 

Georg*' Miron 

3m Is 

EhVijuU Matirii 

art, an 

Jlidsnrd Vftldulfrt 

IrtH 

Glider 

ilrorjir* Mioott 

Ills 

Marlin Seliulfr 

13s 

El worn! Mutt mi 

10s 

rimrlet* WiedCH 

7, r ,s 

inclined WuMHki 

7.Gu 

Stick 

George Mivott 

am 

ItillrafUl JSnlirJtitfefc 

2m Ofls 

Martin Sc Unite 

lm 2n 

Stcrltoe iStdmfThitti^r 

El wo 6 a Mai ton 

51ft 

34 « 

Hi- barU WnMMJet 

IDs 


Cabin Fuselage 

George Mlcnrt 50s 

On January 2fith the second solid- 
scale contest was held with the follow¬ 
ing results: First, Charles Wicdes — 
Hyuu <4 NYP f M 82 jyoints; second, Rich¬ 
ard Metzger— S. E, .7, 79 points; third. 
Russell Fahringer—Martin Bomber, 71 
points. 

Judges for nil the events were Ernest 
Sim {Thu user* Albert Balia, and Russell 
G re i semen 

Oklahoma Model Club 

During the past year the organization 
of model clubs mushroomed to such an 
extent (hat the occurrence has become 
commonplace* However, when u model 
club is founded with the intention of 
progressing to light-plane activity, it is 
news. 

Such a club is successfully operated 
in Sayre, Oklahoma, anti by exhibitions 
I here hm been promoted a feeling of 
“air-m i n d edn ess/ 1 Encouraged by the 
enthusiasm of the townspeople, this 
progressive group took the logical step 
of developing a club plan to operate a. 
light plane. 

Departing from the usual procedure, 
since they wished to odd to the indi¬ 
vidual technical knowledge and interest, 
they decided to construct their own 
ship, n project deserving success* 

In most instances models provide the 
in-between stage to the future pilot, 
technician nr other aviation vocations. 
To progress beyond that step is the 
greatest obstacle. Unless lie has funds 
at his disposal, the individual is not 
able to enter the regular aviation schools. 
The forming of a club and l ho active 
participation in its program furthers the 
Individ ual's chances, a group being finan¬ 
cially capable of operating a light plane 
cm the club plan or of carrying on some 
other furthering idea. 

As with this Oklahoma group the 
members do not wish to merely fly, but 
to experience the long-familiar Feeling 
of personal accomplishment. Since con¬ 
structing a plane would afford this and 
other requirements of general ami indi¬ 
vidual interest, such a step holds 
promise. 

However, the well-planned program 
must take into consideration the lieens- 
t n g o f a i re ra ft . A ccor dingly, in form a t i on 
should be obtained from the department 
of commerce concerning requirements. 
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POPULAR SPORT PLANE 



A solid scale replica of another 
light plane which has caught 
the public fancy and which 
will make an attractive ad¬ 
dition to any collection. 


The simplicity cl the Taylor Cob makes build- by William Winter 

mg this model a pleasure to beginner or expert. 


T HE TAYLOR CUE needs no introduction, it being 
one of the most popular of the light planes now on 
the market and a familiar sight at every airport. 
Stealing the thunder of the automobile industry, the 
Cub sales have grown until carrier trailers have been 
pressed into service to speed up deliveries. Alert to the 
potentialities of the light-plane market, this popular ship 
is available on the time-payment plan, Club ownership, 
in many eases; enables all, who have been prevented from 
dying by the prohibitive cost, to spread their wings for a 
comparatively negligible amount 

The cost of Operation compares favorably with that 
of even the lightest automobile, 

DIRECTIONS FOR BUILDING 

Dimensions of all materials arc 
listed at the close of the article. 

Trim a soft balsa block to the required outside dimen¬ 
sions of the fuselage. On the largest side, draw the 
profile of the body and cut away the surplus wood. On 
the narrow surface of the partly shaped block, mark the 
top outlines of the body and again cut away the excess 
balsa. Shape the fuselage in accordance with the given 
cross sections and sand thoroughly. At this stage the 
cabin may be cut out, should the builder desire it. 

The tail surfaces are marked on 1 /if sheet balsa and 
cut out. Each piece is sanded to a satin finish and the 
edges rounded. By using headless, straight pins as 
directed by the plan, cadi unit is held firmly in position 
while the cement is drying, this innovation making for 
a longer-lasting model. 


The wing panels, one left and one right hand, are cut 
to the required outline from a full cut of X /V' sheet balsa 
and shaped to the given rib section. Sand the surfaces 
and edges smooth. Each panel is held by the bamboo 
peg, illustrated, as well as by the thickened cement, the 
supporting struts being streamlined from scrap strip 
balsa and cemented in position while the model is in¬ 
verted. 

The landing-gear struts of pointed bamboo pieces are 
cemented and stuck in position. The floats, which are 
optional with the builder, may be shaped from soft 
balsa, and attached with bamboo struts. 

The propeller is carved from a 
scrap and is mounted on a pin so 
that it is free to turn. 

To finish the model, give it a 
filler coat of white shellac or clear 
varnish, to close the pores, The number of coloring 
coats given the surface depends on the builder's opinion, 
although one is usually enough for the average model. 
The windows are white with black trimming. 

BILL OF MATERIALS 

1 5x1 , / 4 x ft /V' soft balsa block. 

1 Y 8 x2x 12" soft balsa sheet. 

1 Yuix2xl2" hard balsa sheet. 

1 pr. 7/ wheels. 

1 pc. fiat bamboo, 

1 vial cement. 

Small quantity clear dopCj varnish, or white shellac* 

Yu o?.. yellow dope or lacquer. 

Pins and sandpaper. 


TAYLOR CUB 


Are You Interested In Soaring? 

Sailpianing and gliding are becoming popular again. How many 
AIR TRAILS readers would like an article on Sailplanes? How 
many would like a department? Drop me a line/ will you? 

—F. Orlin Tremaine, Editor 
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WING SET INTO 
FUSELAGE AND 
HELD BY BAMBOO 
\ PEGS 


com SCHEME. 


ALL YELLOW 


JAIL SURFACES 
ATTACHED BY ^ 
HEADLESS PINS 


LANDING GEAR 
IS POINTED 


BAMBOO 


WHEEL POSITION 


AUXILIARY SEAPLANE 
FIN POSITION 


MAKE TWO SETS OF 
LICENSE NUMBERS, 
ONE ON TOP RIGHT 
OTHER ON LOWER 
LEFT WING SURFACE 
READING TOWARD TIPS 


TYPICAL FLOA T 
SECTION SHOWING 
POINTED BAMBOO 
CROSS STRUT 


INNER EDGE Of 
WING PANEL / 


WING seer I ON 


FUSELAGE 

SECTIONS 




TWO SETS Of STRUTS 
ON FLOAT GEAR 


OUTLINE OF 
SEAPLANE MODEL 


O^S TANK 
FILLER l 


ENGINE 


SPEOFJCMIMS 


HIGH SPEED 85 MRH, 

CRUISING 70 MPH. 

LANDING 30 MF.H. 

GLIDING RATIO 10-1 ,, 

GAS CONSUMPTION *£ 


GROSS WOT 
EMPTY 
USEFUL LOAD 
HORSEPOWER 
(CONTINENTAL) 
WING AREA 




TAYLOR CUB 


STANDARD EQUIPMENT. 


L 

SA 




— v 


h 


r- B 


ALTIMETER,FIRE EXTINGUISHER ' TACHOMETER. - i — ~ - 7 

OH PRESSURE AND TEMPERATURE GAUGES, STAt F- t' ~ 1 

FIRST AID KIT, TOOL KIT, LOG BOOKS AND tf. 1 

CABIN ENCLOSURE 
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Smi thline presents 


Simple carrying case 
for □ single model. 


Lawrence N. 


jr/?/PS 
Cf/if/mro OYf/? 
M>&£> 


a practical method for 
carrying models 


INDOOR EQUIPMENT 


E VERY MODELTST, whether lie be an Indoor or 
outdoor builder, has been bothered by the question 
of carrying cases at some time in his career. This 
question strikes the indoor builder more severely, because 
of the nature of indoor ships. Obviously, an indoor 
model cannot be safely carried through the streets in 
ones hands, whereas the chief objections to carrying out¬ 
door models open are the stares of the passers-by and 
the occasional rainstorm which catches the builder at 
the field. 

Carrying cases are as variegated as models themselves. 
Anything from a complicated balsa * f coffin” with various 
Compartments, to the discarded wholesale bower boxes, 
can be seen in the local armories. The 
most popular, or at least the most used, 
are. of course, the cardboard cases, as 
they are the cheapest and easiest to ob¬ 
tain. Local florists are only too glad 
to get rid' of a box—that they would 
throw out anyway—for a consideration 
of ten to twenty-five cents. 

The weight of a cardboard box is. of course, very light; 
however, it is rather weak and must be carried with care. 
“Beefing it tip”: by putting in wooden strengtheners. re¬ 
enforcing the corners and shellacking it will increase the 
life of the box and save your nerves when bumping the 
box around. A cardboard box fitted up in this manner 
should suit most any model builder, except those who 
can afford a better one. 



Tf you are the type of person whose aesthetic sense is 
outraged by carrying a box through the streets, and you 
are satisfied with a small carrying case, you may buy one 
of those cheap valises which sell for about SI .00, The 
standard size seldom exceeds thirty inches; however, 
larger ones can be bought at a much greater expense. 
Carrying-case manufacturers will make up one to your 
specifications for about $5,00. Tf you can convince three 
other model builders that they should have a large, 
strong, light, fiber case, you can get four much more 
cheaply than one. 

If you believe that your models rate something better 
than a cardboard ease and think that a wooden coffin is 


what you want, you can make a plywood one for about 
$3.00 and a balsa one for about $7,00, In tills you can, 
of course, include all the little do-jiggers you please, such 
as propeller compartment, rubber compartment, etc. The 
chief virtue of the balsa box is weight (or should we sav 
lack of weight). However, its cost may force you to 
decide that you are strong enough to carry a plywood 
box. 

In designing your plywood or balsa box you must de¬ 
cide what type you want. Mr. Whalen, of Springfield. 
Mass., has a “skyscraper" box. It s tall and narrow, with 
dowels on which to support wings in the flat position. 
The more ordinary flat type will carry fewer models, but 
it is preferred by the majority of builders as it is easier 
to carry. Another point which you should lake into con¬ 
sideration is whether or not you prefer to carry your 
rubber and winder and other modeling tools in the same 
box, or, as most builders do, in another, separate kit 
Fastidious builders have separate com par Linen Ls in their 
boxes in which they keep propellers, extra motor sticks 
arid booms, and extra film. If you arc one of that class, 
by all means include them in your box. 

Lastly, you might consider methods of holding your 
models in the box. Most builders merely stick them in 
with Sticking paper* that is, run a strip of paper across 
any open piece of wood of the wing or fuselage. Some 
of the more fortunate builders, who have cars in which 
to carry their boxes, merely Jay the j^T«rn to page ||$ 
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Builder's Guide 


Wings 

by William Winter 






BRACED 

SHEET 

BALSA 

TIP 


BAMBOO 

TIP 


MATCHED rii 
SHEET W 
BALSA TIFW 


CROSS 

SECTION 


SPARS MEET A T MIDDLE MEET REINFORCEMENT 


both) sides 


SHEET Alt 


’INUM 


PIECE 


A-MONOSPAR 
B-EDGE SPARS 
C-CONVENTIONAL 
D-MONOSPAR ON 
UPPER SURFACE 
E'STRIP OUTLINED R.OG WING t ■ SHEET REENFORCED 


F-FLAT SHEET TYPE 
G-CAMBERED SHEET TYPE 
USES A FEW, HEAVY, SHAPING- 
RIBS 

H-MULT I SPAR 


D-SWEEPBACK MAYBE COMBINED 
WITH ANY TYPE 


STANDARD WING 
OUTLINES 


TWO USUAL DIHEDRAL 
ARRANGEMENTS 


TWO METHODS OF JOINING GAS MODEL 
SPARS FOR DIHEDRAL 


Wifi 


SAMPLE OF PLANKED CONSTRUCTION USED ON GAS JOBS 
STR'PS A RE^THICK 8Y$&0R MORE WIDE 


SINGLE SURFACED BALSA 
COVERED WING 


DOUBLE SURFACED BALSA 
WING 


CROSS SECTION OF 
DIHEDRAL BLOCK FOR 
SHEET COVERED WING 
IS RIBLIKE 


1. SIMPLE SPAR 
2.SPAR FOR DEEP RIB 
3,4,5 GAS MODEL SPARS 
BLACK IN *0 IS 
HARDWOOD CAP 
STRIPS 

6 EDGES SHOULD CON¬ 
FORM TO RIB FORM 


A-ORDINARY RECTANGULAR 
SHAPED WING 


LEADING EDGE 
INSTALLATIONS 


B-TAPERED WING IS 
MORE EFFICIENT 
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Machine 



NA/ood 



by Howard Ide 


H OW often have you painstakingly built a model only 
when flow n to have it reduced to a shoddy-appear¬ 
ing job because of minor breakages? 

Despite the use of seemingly high-grade materials, this 
is a frequent occurrence. Landing jolts often appear to 
cause breakage at unusual places in the framework* 
Really, this is due to weak spots in the wood* 

Of course, the careful builder examines the individual 
strips, but, despite the closest scrutiny, hidden weaknesses 
are seldom disclosed. The familiar “finger-nail squeeze” 
is inferior to an actual material strength-testing device. 
The strength tester is purposely constructed of ma¬ 
terials found in any model builder’s workshop. It is 
strong enough Lo snap a % -inch-square strip of medium- 
hard balsa, yet delicate enough to measure accurately 
3 /ai-mch soft balsa. A miniature tester can be made for 
lighter-balsa stock used in indoor models, or a heavier, 
stronger tester can be built for larger pieces used in gas 
jobs. The standard tester uses a l$j-ounce weight and 
the special testers correspondingly sized weights. 

To operate the strength tester, the test piece of balsa is 
placed in position (most pieces in position “A/* the 


smaller, lighter pieces in position “B”) and the weight 
slowly moved outward on the arm until the Lest piece 
snaps, Depending on the strength of the Lest piece, the 
small, large, or both weights may be used in the test. 
The reading of the weight at the position at which the 
test piece breaks gives the strength of the piece in ounces 
of pressure. Of course, this is using the 1-ounce weight. 
When the 4-ounce weight is used, the pressure is 4 times 
the scale reading. To test small, light pieces, place the 
piece in position “B” and multiply the scale reading hy 
2 /a to get the correct reading. 

In ordinary use in model building, the tester is used 
with the weights in one position. Only pieces which pass 
this given strength lest are used in that specific part of 
the model; thus, pieces to he used for spars or longerons 
must pass a higher strength test than those to l»e used 
for stringers or cross braces. The truly amazing differ¬ 
ence in strength of two apparently identical pieces, or 
even opposite ends of the same strip, will soon convince 
you of the importance* of the tester, and you will wonder 
how you dared to trust your wood in a model without 
first testing it. 
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POPULAR BRITISH LIGHTPLANE 


«r ro i* z' a* 4* $* 


SPAN: 24'6” 
LENGTH: 18’ 9" 
HEIGHT (ON 
GROUND): 5'2" 
WHEEL TREAD: 6'6 M 


SCALE: J4 <1=,, °" 
A 



SHOWN BELOW IS AN 
ENLARGED FRONT VIEW OF THE 
22 HR DOUGLAS "FLAT TWIN.* 


ignition wme 
spark 
PLUG 


^EXHAUST PIPE 



PERFORMANCE 

USING THE TYV0* CYLINDER HORIZON T/ALEY- 
OPPOSED DOUGLAS ^SPRITE* oF ZZ HP. 

THIS IS A SINGLE-PLACE Ai R PLANE. 

weight empty 

USEFUL LOAD 
GROSS WEIGHT 
Tor SPEED 
CRUISING SPEED 

LANDING speed 

CL1M0 TO 1,000 FT. 

CEILING , . - 

CRUISING RANGE (£, ? WWJ 400 ML 

^AkC-OFF RUN ZOO FT, 

LANDING RUN 180 FT 


£67 te 
2G4 to 
55 [ LB 
81 NtPH. 
70 *1P*L 

37 rw, 
SL WN. 25 SEC 
l$ t aao FT 


CONSTRUCTION 


FUSELAGE: 

SPRUCE LONGERONS AND BULK- 
HfAOS. PLYWOOD COYERi Nfc 

mN<G: 

SPAR AND RIBS OF WOOD, 
PLYWOOD AND FABRIC COHERING, 

TAIL SURFACES; 

Wooden framework. 

PLWOO0 AND FAmC COVERING 
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AIR TRAILS 


THE BLACK HAWK 


“A black hawk,” Barnabas said, dully* 
44 Docs it mean anything to you. Bill?'* 

“Not u tiling/' Bill said. Then he 
drew in his breath with a sharp hiss, as 
a thought came to him. He stood star¬ 
ing at the floor until the shrill scream 
of a police siren brought him out of his 
reverie, 

11—ANOTHER THEFT 

BILL BAHNES scowled viciously at 
lus own reflection in the mirror as he 
knotted u plain, dark-blue necktie and 
slipped into a tweed waistcoat and 
jacket. 

He was thinking about that night in 
October; 1 19ffG* the night of the Barna¬ 
bas robbery. Every time he thought 
about it he got sore. The police had 
turned up a few strange footprints 
around the grounds and a few more on 
the observation tower on lop the flal- 
roofed house. 

That was all. The robbers, or rob¬ 
ber, had come from nowhere and had 
gone back as silently and easily as they 
had come. No Irnce of any of the jew¬ 
els had ever been found. The thing still 
remained a mystery. 

On top of that his own business had 
gone from bad to worse. His men, his 
shops. Ins planes had been idle most of 
the time. Mentally and morally, lie 
and his men were at the lowest ebb he 
could ever recall. 

He kicked a waste-paper basket across 
the room as a knock sounded on his 
door. He muttered something under bis 
breath, then called, 41 Come inf 

“Shorty” Ilassfurtber, Bill's chief of 
staff, opened the door and came into 
the room. His broad, Pennsylvania- 
Dutch face was wreathed in smiles as 
he tossed a newspaper on Bills desk, 

"You look about as cheerful as one 
of the gargoyles on Notre Dame/’ he 
said. 

“I look twice as cheerful as I feel/’ 
Bill said. "What s on your mind?” 

"That paper,” Shorty said, pointing. 
"Take a look at the headlines,” 

Bill grabbed at the paper and read: 

HALF MILLION MIAMI THEFT 
LIKENED TO BARNA¬ 
BAS ROBBERY 

His eye skimmed down the column 
to read that the home of Julian Leon¬ 
ard at Coconut Grove, outside [Miami, 
had been burglarized of its invaluable 
collection of gems. The robbers had 
come and gone without being seen, A 
servant had been knifed to death. There 
were no dues except some strange foot¬ 
prints on the estate. A plane had flown 
low over the house the night of the rob¬ 
bery. 


(Continued from page 14) 

Bill's eyes were gleaming as he lifted 
his head and looked at Shorty. 

"It proves one thing/’ lie said. Shorty 
lifted his eyebrows, "The plane had 
something to do with it. It sounds just 
like the Barnabas job. The footprints, 
the plane—and nothing else.” 

“Nuts!” Shorty said, “How did the 
guy get into the house and rob and get 
away again? Did he land on the din¬ 
ing-room table?” 

*Tve been trying to figure that out 
for three months/’ Bill said. "But it's 
all there if you’re smart enough to figure 
it out/' 

“Fin not,” Shorty saitL 44 I’m what 

the boys call n dumb cluck, I- -- 

He slopped speaking ns the bell of 
one of the telephones on Bill's desk 
pealed and Bill lifted the receiver, 
“Yeah, Bill speaking, Tony. . . . 
Who? . . , Put 'em on. 

“Q, Iv,/* Bill said. 44 I’m listening. 
You tell me.” He sLoik 1 with half- 
closed eyes while he listened to the 
voice at the other end of the wire. Fi¬ 
nally, he spoke again, “0. K./' lie said, 
“III lie there in three hours,” 

He slapped" the receiver on the hook 
and then lifted it off again and jiggled 
the hook. His face was flushed and 
eager now and Shorty could fee! his 
own heart pounding, 

"Gimme Scotty, Tony/' Bill said. 
"Hello. Scotty. Run out the Lancer. 
She's checked? . , f O. K. III want 
her in about fifteen minutes. Warm 
her up/ 1 

"What's all the shoot in’ fer? 11 Shorty 
asked, 

44 Where are you going?” Bill snapped 
at him. 

T thought we were going to New 
York to see a show/' Shorty said. “I 

thought you said- ” 

“Cancel It” Bill said, “Wipe the 
grease off your face and slip into an 
overall—a heavy one; it’s cold to-night. 
We're going to Miami/ 1 
As the door dosed on Shorty, Bill 
took up the newspuper again mui hur¬ 
riedly went 'through the account of the 
Leonard robbery. Then he yanked open 
a door of a closet, pulled out a heavy, 
fur-lined overall and stepped into it. 
He yanked the helmet he was pulling on 
his head off again, as his telephone rang. 

“I don't know who it is. Bill,” Tony 
said in his ear. “He won’t say or give 
his business,” 

“Put him on/' Bill snapped, “I'm 
shoving for ilium! in a few minutes/' 
“Hello, Barnes?” a voice said in his 
ear. 

“Barnes speaking” 

“Tliis is just a friendly little gesture, 
Bill/' a voice Bill did not recognize said, 
“1 want to warn you to keep out of 


that Leonard affair in Miami. Keep 
out, or else, Barnes.” 

“Listen!” Bill shouted into the mouth¬ 
piece, 

“No!” the voice came back at him. 
“I didn't cull you up to listen. I called 
you up to tell you. Good-by.” 

The receiver at the other end of the 
line clicked in Bill's car with u finality 
that was conclusive. 

Bill jiggled the receiver up and down 
on the hook Frantically. Perspiration 
broke out all over bis body from the 
heat of the overall he was wearing and 
from excitement. When Tony Lamport 
came on the line lie bellowed in his ear, 
“Trace that calk Tony!” he shouted. 
‘Til call you back on the radio within 
a half hour* Get it?” 

“0. K„ Bill HI start cheeking/' 
Tony said. 

Shorty was talking to Scotty Mac- 
Closkey on the apron when Bill joined 
them. He listened to the muted roar of 
the twin Diesels for a moment, then 
nodded his head. 

“She'll do/' he said, “You cheeked 
the miuutnution?” 

“She's 0. K n boy,” Scotty said. 
“You'll keep in touch with us?” 

“All the time,” Bill said. He mounted 
the accommodation ladder and slipped 
into the forward cockpit. He plugged 
his ear phones into his helmet as Shorty 
climbed into the after cockpit. 

The three thousand horses propelling 
the Lancer took it off the ground in a 
long, low climb. The flaps came up 
and the sesqujplane landing gear Hid 
up into the belly and wings as Bill stuck 
the nose of the roaring ship into the 
snow. 

As the ship nosed into the great, 
sticky drops of snow. Long Island be¬ 
came a dim mass of blurred lights be¬ 
hind them. When Bill flicked off his 
landing lights the world became a huge, 
black void. He continued to climb un¬ 
til lie had fifteen thousand feel under 
him. He knew that after a hit the 
weight of the snow cm his wings would 
begin to telh 

“Just tlie kind of a night I've always 
wanted to start for Miami/' Shorty said 
into his intercockpit telephone. 

Bill grunted, “Well set her down at 
Dinner Key. This bird Leonard's es¬ 
tate is at Coconut Grove, not far from 
there/' 

The air was causing his compass 
needles to jiggle in crazy fashion. From 
each dial on the instrument panel came 
a pale, phosphorescent glow. The gyro 
compass, earth-inductor compass, and 
turn-and-huuk indicator were acting like 
toy acrobats on a siring. As the fury 
of the snow and wind increased, he 
lightened the locking lugs on the over¬ 
head hatch to keep out the bitter cold. 
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ALL HI-FLYERS! 


20 in. Wingspan Guaranteed to 

FEATURING BRIDGE-TYPE LANDING GEAR 
and full size TRU-SCALE Drawings 

Thkits contain ovcrythtna (a build them models — and that meant EVERYTHING. All rlbi, bulkhead*, 
fairing*. tie.* ara clearly printed eti sheet bjlsa; ready la cut ouL New truth me-tut 6“ bain propetlen 
arc Included in alt kits. Many kits cantata finished turned Italia ■enwTs. others have sirred star balsa 
blocks. Liberal quantities ol cement, robber, tUsuo, ready-made Hire titling*; insignia, and wing lettering 
printed In color on summed paper; nil itrip wood of the finest quality obtainable* accurately cut to star; 
fullalin detailed drawings giving every bit of intarmnlion needed for building nod flying the plane. 
Absolutely everything nrcessary to build (I Hying model filrptanri 




NEW WACD ,l F*5" 


Thil model is beautiful anil rm usually will de¬ 
tailed. Celcred while with red scalloping. Many 
finished parti are included In Hie ML. among 
them a balsa cow I in Q. 



CURTISS "KELLDIVEFT 
This h the principal fighting plane of the 
U. S. Navy. Hi Tips pfrlermanto and stability 
In night are well known b nil retail on rnthual. 
aits. 



MONOCOUPE "SQ-A" 

Thli model hat long hern the builder‘s favorite. 
H ho* hern popular for many years and Uita 
yrar'n improvements moke il by far thn cleanest 
streamlined Jot) of them all. 



WACO ‘'CUSTOM" CABIN MODEL 
The latest model of this fast, powerful flyer. 
Beautifully designed futafage, talrlnff*, and 
tlran-cut lines add greatly to Its performance. 


GEN HOWARD S “MR. MULLIGAN" 
Onioned try Benny Howard, famed designer of 
powered r«lJif planes. "Ike." "MHte*" and 
"pelt." The "Mr. Mulligan" hat become tlm 
must talked about plane ol the year. 


WACD MODEL "D" MILITARY 
The mast modern lighting model ol a hi plan* 
design. Very beautiful and unusually well de¬ 
tailed. AuUicnllc M only SCIENTIFIC make* 
them. 



GRUMMAN FIGHTER 5F-I 


One of the newest fighter* of the U, $, Navy H 
the Grumman SF-I. Many finished part* ore 
supplied in 1!he kit. Including n flalilird balsa 
cowling. 



FQKKER D-7 

A thrilling mode! ol th* famous death Phantom 
Fokfcer flown by the Mad Bareu of World War 
fume, A perfect reproduction including ml 
detail i. 



CURTISS PG-E ARMY HAWK 
A faithful model of on« of Uncle Sam's fastest 
fighters. Kit fs complrlf, contafnlng everything 
necessary la build a beautiful flyer. 




BOEING FIGHTER XF7B-I 
The molt modern pursuit mgdei of a low wing 
design. A perfectly detailed model nlrplane kit 
with many finished park Including full insignia. 



CURTISS FIGHTER XFI3C-1 
Beautiful flying miniature of the masterful 
lighter now used by the Navy, Exciting to build 


— [Drilling to fly. Capable of long flights. 


■CIENTIFIC MODEL AIRPLANE CO. 

r 218-220 AT-5 Market St., Newark, N. J. 

In England; H. 6, S. Norman, -16 Derby Rd.. Kirkhnmi, Prcstwkh, Lancs, 

In Australia: Swift Model Aircraft, 15B Adelaide 1st., BrUbino, Queensland. 

In South Africa; Slratotplura Model Aircraft Supplies. P. D. Do* 3248, lohannesburg. 

In France: E. Kruger a Co., 9 Rtm St. Sebssliett, Pans. 
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The sturdy ship dropped iulo pocket 
after pocket. They fastened their safety 
belts and were shipped buck and forth 
in their seats. From then on* every 
moment was a fight, Every twist and 
lurch and drop had to tie com pen sated 
for. They climbed upward at a ter- 
riiic speed on a rising current of air and 
were smashed down on the other side 
like an ocean liner riding the swells. 

“Itow’re you going?” Shorty said in 
Bill’s ear. 

‘Must as l he crow flics/* Bill growled, 
gasping for breath. *T told ’em I'd lie 
there in three hours/’ 

“What about the Black Hawk?” 
Shorty asked, “Did Hie paper say any¬ 
thing about the trademark you found 
stamped on the wall after the Barnabas 
robbery?” 

“I didn't notice/* Bill said, “But III 
bet my pants wc find it there some 
place/’ 

“You want to keep your pants on on 
a night like this/ 11 Shorty pointed out, 

“We'll be out of this in an hour/ 1 Bill 
said. He tried to peer out to the end 
of the wing tips but he could not see 
them. Even his running lights were 
obscured by the driving snow. He 
checked his position ami saw that he 
should be on the route of a radio bea¬ 
con, but he could not pick it up. He 
con hi not see any of the two-mi Hi 011 - 
candle-power beacons that were sup¬ 
posed to be flashing Ixmenth him. They 
were locked in a world of their own 
that was moving at four hundred and 
fifty miles an hour into a fifty-mile 
wind. 

As bis altimeter and tum-and-bank 
indicator went mad he saw a dim mass 
rise out of the snow ahead of him. His 
breath sucked in through his blue lips 
as lie yanked the stick back into his 
stomach and brought the big ship over 
in a vertical bank. 

He pulled out of a flat spin and tried 
to peer earthward. Abysmal darkness 
stared back at him. lie pulled the para¬ 
chute flare lever because he couldn't be 
sure of his instruments. The flare took 
a dizzy course earthward, to light up u 
forest thick with snow. At the outer 
edge of the light from the flare he could 
see the dim outline of n ridge. He real¬ 
ized that ho had missed sticking his nose 
into it by a miracle. lie cleared his 
throat und spoke into Ills telephone, 

"Did you notice llmt ridge? 17 lie asked 
Shorty. 

14 Nolice it?” Shorty growled. “Lis¬ 
ten! 1 think it’s stuck in my throat. 
If it isn't it's my heart!” 

“Well be out of this in a few min¬ 
utes/' Bill said* Ids tight lips relaxing. 

And five minutes later the black storm 
clouds were scudding northward behind 
them. Hie moon cast a silver glow 
over the great marshes and rivers of 
the lowlands. They settled back in 


their bucket seats and loosened the lugs 
in the overhead hatch. 

Suddenly* they were both aware that 
the two Diesels in the nose of the Lancer 
were not roaring alone. The high- 
pitched wlunc of diving planes ]icnc- 
lrated their consciousness. 

“Where are they* fella?’' Bill shouted 
into his microphone. 

“They’re coming down on our star¬ 
board quarter!” Shorty screamed. 
“Three of 'em and they’re getting the 
range with tracers. Throw her out of 
line. Bill, or they’ll murder us!” 

For one fleeting instant Bill looked up 
and hack over his right shoulder. Fire 
and smoke belched from the exhausts 
and the machine-gun troughs of the 
three diving ships. He saw that they 
were diving at an angle that meant 
they were going to continue their dive 
underneath him* after they had driven 
a hail of lead into the belly of the 
Lancer. 

He yanked Ihc control column back 
into his stomach and kicked his rudder 
until it slapped against the stop. The 
Lancer seemed to gasp at the tremen¬ 
dous strain put upon it. But the nose 
came up arid the ship rolled over on its 
side. As its speed decreased until it 
was in a spin. Bill centralised his con¬ 
trols after one turn and flattered out. 
Not a single bullet from the three div¬ 
ing monoplanes touched the Lancer, so 
great was the speed of that flick roll. 

“Zowie|* Shorty shouted in Bill’s ear 
phone. “Don’t do that again at that 
speed, I nearly blacked out. I’m slid¬ 
ing my hatch forward to get at the 
swivel gun. Blast your tail around when 
you go by ’em and I’ll phi their ears 
back/ 1 

The gale that: raced by the Lancer 
as it plunged downward rose to a high- 
pitched crescendo as Bill stuck the nose 
on the leader of those three monoplanes. 
His linger caressed l he electric trigger 
of his two ,50-cu liber machine guns, ns 
the tbiy monoplane grew larger and 
larger in his telescopic sight. 

At two hundred yards away, lie 
clumped down on his gun trip. At the 
same instant the moon slid behind a 
bank of clouds and made of the nighL 
a dungeon. Bill yanked back on the 
control column, The belly of the Lan¬ 
cer seemed to dance on the nose of that 
fern ling monoplane for a split fraction 
of a second. 

Then, it was clear and Bill brought it 
up and over on its back and whip- 
rolled it back to normal flight. He could 
<rr the blue-uml-orange stars from the 
exhaust pipes of the three ships far off 
to his le ft and kliew that they were iry- 
mg to get the advantage of height. 

Bill yanked Iris infra-red-ray tcleseoj>e 
out of its well, as the three ships banked 
around and started to dive again. Long 
streamers of flame, like fiery ribbons* 
danced behind them ns they plunged out 


of the Heavens. Then, the noses of the 
three ships belched fire and lead as they 
converged on the Lancer. 

Bill's face was contorted as he tried to 
get one of the plunging ships under his 
sights fur a fleeting moment. But their 
speed, combined with his own, was too 
great. He yanked Hie stick back int*» 
his stomach and opened the throttles, 
determined to get above them this time. 
He could feel the Lancer quiver and 
buck as bullets drilled Into her. He 
heard a roar of anger and a high -pilehod 
curse rip from Shorty’s bps ns bullets 
dnmimed into Ills instrument panel. He 
heard Shorty’s light .ifG-caliber gun yam¬ 
mering as he poured round after round 
at the diving ships. 

As they came out of their dive tills 
time Bill brought the Lancer around in 
a flashing cliandcllc and stuck the nose 
down. Again he picked out the leader 
of t lie three planes. He picked out lla 
ship clearly through Jus infra-red-ray 
telescope this time. 

The air churned with flame and roar¬ 
ing motors and bullets as they meed to¬ 
ward one another. Bullets drove through 
the wings of the Lancer and crept to¬ 
ward the main float cuddled in the belly 
of the fuselage. 

Then* BUI altered his aim ever so 
little and froze Ids huger on Jiis gun 
trip, A red inferno came to life as hb 
two Brownings began to chatter their 
song of death. 

Bill saw the face of the leader of the 
III tic V through his telescope. It was 
while and strained and drawn. And 
then it wasn’t there. 

His powerful bullets drummed into 
Ihc engine housing, raced back to the 
windshield and literally tore that white, 
si rallied face from its shoulders. The 
enemy monoplane zoomed upward as 
Bill yanked his stick back. For one 
horrible, sickening instant it seemed the 
two ships could not avoid being smashed 
to bits ns they plunged together. 

Then, Bill half rolled the Lancer so 
that one wing tip of the madly careen¬ 
ing monoplane just scraped the belly. 
Til another instant he was away and 
clear. The nose of the stricken mono¬ 
plane dropped and the tail began to 
whirl (is it plummeted toward the end¬ 
less marshland Efelbtfe 

Again Bill heard the yammer of 
Shorty’s gun ami a wild* exult an! shout 
come from his lips, 

“I got one of ’em right where he sits 
down. Bill!" he shouted. "1 eon Id tell by 
the way lie yawed. Bring her up and 
over in an Immelniann and you’ll have 
’em both. They can’t decide whether 
they Ye had enough/’ 

Bill looked back over his shoulder 
and saw their exhausts speeding away 
to the west. For a moment he fought 
with himself. lb' wonted to slick the 
Lancer on their tails and give lhem 
whut they had asked for. 
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“Bill! 11 Shorty shouted in his tele¬ 
phone, “Open her up or they’ll get 
atway from you. One of those fellows 
smashed my instrument panel and cut 
my face all to hell, 1 owe him more 
than a couple of shots in the pants/ 1 
n No!” Bill snapped, “They’ve had 
enough, II will give the Black Hawk 
something to think about," He glanced 
at his chronometer as lie brought the 
Lancer around and opened the throttles 
wide. “I've got to get to Miami/ 1 

III—CLUES 

JUST AFTER the great, sprawling 
city of Jacksonville flashed beneath the 
Lancer's wings. Bill made contact with 
Tony Lamport on Ilia radio, 

“0. K„ Bill. Tony speaking” lie said, 
“Where are you?” 

“Just over Jacksonville/' Bill replied. 
“Tell Scotty to have all our ships ready 
to take to the air on a second's notice. 
Check the carrier-transport, too, and 
Sandy’s Eaglet. Get ’em all ready to go. 


Th© Snorter tried to 
climb out of the water 
and onto the beach, like some huge 
monster. There was a horrible 
wrenching sound and a thud- 

Three wicked little monoplanes jumped 
me above the marshland of North Caro¬ 
lina. I got one of 'em and he peeked 
loo sleep into the ground. Report it. 
What did you find out about that tele¬ 
phone call?” 

“It came from the University Club, 
Bill/ 1 Tony said. 

“The University Club!” Hill shouted. 
“Aon couldn't find out from the at¬ 
tendant there who put it in?” 

"No/ 1 Tony said, “He was a dumb 
cluck and - ” 

’Or very bright/' Bill broke in. 
‘'We’ll trace it. In the meantime get a 
list of all the members of the club. 
Well be in Miami in a little bit. You 
can make contact with me at Dinner 
Key, I’m signing off/ 1 
“0, K., Bill, Signing off.” Tony’s 
voice trailed away. 

“Did you bear that conversation?” 
Bill asked Shorty, 

“Yeah,” Shorty said. 11 The old boys 
at the University Club are getting play¬ 
ful.” 


A half hour later those two iiukscrili- 
abie cities—Miami and Miami Beach— 
leaped out of the rolling Atlantic ahead 
of them. 

Bill picked up the illumuialcd \vlnd 
sock on the hangar u few minutes later 
and circled the immense administration 
building twice, lie set the Lancer down 
on the waters of Biscuyne Bay and 
roared toward the landing ramp. Tic 
taxied up carefully, until the main float 
of the Lancer was on the Inclined turn¬ 
table, The turntable came up and swung 
halfway around. An attendant rolled a 
short flight of steps up to the door and 
Bill climbed out to shake hands with 
Steve Hamilton, the operations manager, 

“Check her over and fill her up, 
please,” Bill mid. “I don’t know when 
HI want her, W3ierc can I gel a taxi?” 

“There* a police car wailing for you 
on the other side of Hangar Number I/ 1 
Hamilton, said. 

The police ear turned in through a 
bu gin v j 11 icu - covered driveway about a 
mile down Biscay no Boulevard. A quar¬ 
ter of a mile back from the boulevard 
the car came In a halt before a long, low 
stucco house of Spanish design, 

A man with broad shoulders, iron- 
gray hair and a brick-red face came 
down the stops as BHl and Shorty 
climbed out. Bill didn’t have to ask 
him his name. He knew he was the 
chief of police, 

“Your name is Clarkson/' Bill said, 
as he put out Ids hand. “IVe seen your 
photograph. This is Mr. Hassfurther, 
Shorty/ 1 

“Ft! know both of you if 1 saw you 
in Shanghai/’ Clarkson said. “Your 
faces are famous/* 

“What is Ibis? A mutual-admiration 
club?” Hie man who had followed Clark¬ 
son down the steps asked, 

“This is Air, Leonard/ 1 Clarkson said. 
“Air. Julian Leonard,” 

Bill looked at the man with more 
than a little curiosity as lie shook his 
hand. He saw a man with deep-set, 
black eyes, black hair and n .swarthy 
complexion. 

As two more men joined them Clark¬ 
son introduced them us his two crack 
detectives, 

“Let's sit down on the terrace/* Julian 
Leonard said. “You probably want to 
know why we asked you to come down 
here, Mr. Barnes/’ 

“I think T already know/’ Bill said, 
“But what puzzles me is why you didn’t 
ask Caleb Barnabas to come/’ 

“I did,” Leonard said, when they were 
seated. “I talked to him for some time, 
but he refused to come. He suggested 
that you knew as much about the af¬ 
fair at his place as lie did, and added 
that this sort of thing was more in your 
line/* 

“But why wouldn't he come, under 
the circumstances?” Bill wanted to know. 

“Well/* Leonard said, “as a matter 
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of fact, Caleb Barnabas and l are not 
the best of friends* As you know. Caleb 
and I were both collectors of famous 
jewels at one time* 11 
“I see” Bill said. "When did the 
robbery take place* Mr, Leonard?” 

“Last night while wo were all at din¬ 
ner,” Leonard said. 

"Where were the jewels?" 

"In a wall safe in my study/ 7 
“On the Second floor?” Bill risked, 
"Any one guarding the safe?" 

“On the second floor/ 1 Leonard sank 
"One of our watchmen was keeping an 
eye on the room* I Jiail no one there 
watching it ordinarily* Bui Mrs. Leon- 
iml and I took a lot of stuff out of a 
safe*deposit vault a few days ago— 
some of our most valuable pieces. We 
intended to put them on the market/ 1 
"Any one know you had them in the 1 
house?" Bill asked* 

“Some one evidently did/ 7 Clarkson 
put in* 

”1 let it be known through mi agent 
of mine that I was going to (Uspose of 
some of the pieces/' Leonard said* 

Bill nodded his head slowly. "And it 
was the watchman who wag killed?" 

“Stabbed through the back*” Leon¬ 
ard said* "He died instantly/’ 

"No one hut the watchman saw any 
one strange provdmg around?" 

"No one* Leonard said, “We haven’t 
been able to find n single clue* The only 
things we are sure of is Unit Hunter, the 
watchman, is dead anti the jewels arc 
gone*” 

"And a few footprints that could be¬ 
long to any one of a hundred people/ 1 
Clarkson said, 

“The paper said you heard a plane 
flying low during the time you were 
eating dinner/ 1 Bill said. 

"That's right," Leonard replied, “We 
were all frightfully si allied. Tf sounded 
for a moment as though it was coming 
through the window." 

"It almost did/*’ BUI said grimly* 
"What do you mean?” Leonard asked 
quickly* 

“Do you have a sun terrace on top 
of your house?" Bill asked* instead of 
an)§wcring 1 1 le (pi e*st ion. 

" Why, yes/ 7 Leonard said. "The 
whole top of the house is a sun ter¬ 
race/' 

“How much land do you have?” Bill 
asked* “I mean does it spread out 
around here, uni of sight of the house?” 

"Yes/’ Leonard answered, “I have 
about ten acres* mostly in gardens and 
bridle paths/’ 

“Well," Bill said, slowly, "the whole 
thing is a duplicate of the Barnabas 
affair. There is no doubt that the same 
person committed both robberies, I am 
convinced of that," 

"That’s why we sent for you,” Leon¬ 
ard said, “But who did it? And how 
did they do it?" 

“I don't know who did it* but I think 


i can tell you how they did it. Before 
you heard that low-flying plane last night 
did you hear another one that was rear 
son ably low? I mean, low enough to 
Cause comment? I know yon have a 
lot of planes coming and going here* 
But this one would be lower than a 
regular transport from one of lhe com¬ 
mercial fields or a passenger plane tak¬ 
ing tourists over the city. It: would have 
been about eight hundred or a thou¬ 
sand feet up and I lie motor would have 
been quite bud” 

“Yes*” Leonard said. "I think I did. 
I remember some one remarking that a 
plane was flying lower than the law per¬ 
mits* before we heart! the second otic*" 

“Thats it!" Bill said* "l had the 
same theory about the Bamafais rrib- 
bery* But I had nothing to prove it. 
Now I/m certainl" He got to his feet* 
pared around n table and seated him¬ 
self a earn. ‘Tm certain!" he repeated. 

“Of what?" one of the detectives 
asked. 

“It was nil air job" Hill said* “The 
whole tiling was done from the air.” 

“How the hell could any one open 
my safe from an airplane?” Leonard ex¬ 
ploded. “HeM have to have bug arms!" 

“O. K, ” Bill said. “Listen: The first 
plane that flew over your place had the 
robber in it. !! flew low enough so that 
some one dropped over the side with a 
Vimte on his buck, Ho landed on your 
property. The whole thing was perfectly 
planned. He knew just where every 
servant and every watchman and every 
one of ynur family would be at that 
time. It was an easy matter for him to 
slip into the house, go upstairs and sur¬ 
prise the watchman. He killed Mm be¬ 
fore he could cry tail a warning." 

"Yeah," Clarkson sneered, “an 1 how 
did lie get out? Jump back into the air¬ 
plane?" 

“No," Bill said* "He had the com¬ 
bi nation of your safe, Mr. Leonard, 
Where he learned that is another ques¬ 
tion* After be had cleaned it out* stow¬ 
ing the jewels in n little ripjK'r bag* 
probably, he went up on your roof ter¬ 
mer* When lie signaled with a flash¬ 
light* the same plane* an autogiro, im¬ 
mediately came down over your house. 
The autogiro driipjied a ladder or a rope. 
He swung himself up tin it and the auto- 
giro went back where it came from ” 

All five of Bills listeners, mduding 
Shorty, stared at him silently. 

Then Clarkson sold softly, "I think 
he’s right* It's the only logical explana¬ 
tion* You're sure such a thing could be 
done* Barnes?” 

“Get me an autogiro. Shorty and I 
Will do it for you*” Bill offered . 

"t believe you* Barnes/ 1 Julian Leon¬ 
ard said. “You won 1 ! have to demon¬ 
strate. It’s the first time IVe ever 
heard of a burglary being com mi tied 
from the air/’ 

“It isn't the first time it lias been 


done/’ Bill said. “I’d like to look at 
some of those footprints and see if I can 
find any resemblance to the footprints 
found outside the Barnabas place* I 
suppose you’ve had them photographed 
for comparison?" 

“Yes/ 7 Clarkson said* “Get a couple 
of flashlights, Rhodes*” 

Bill studied the various footprints 
that liad been hWkcil off by the police. 
One set in particular — which Jed from 
the center of a wide spun of lawn toward 
tli© lions©. Once he stopped and picked 
up a small lump of red day, which he 
stuck in a handkerchief after examin¬ 
ing it* Then he asked Clarkson to lake 
him to the room whore the robbery anil 
murder had been committed. 

“Keep your eyes open for that trade¬ 
mark of the Black Hawk/* Bill said to 
Shorty. Bill made a circle with his 
thumb; and forefinger, "It’ll lie about 
that size*" 

There was nothing in Julian Leonard’s 
study to indicate that a murder had 
taken place there* except the large dark 
stain on the plain blue rug* Bill went 
over the walls imd baseboards for some 
sign of the stamp of the Black Hawk. 
Then be turned to the safe. There was 
nothing in it but a small strong box 
and a tan-eolored memorandum book* 
"Do you mind if I look through this 
book?” Bill asked Julian Leonard* 
Leonard shook Ills bead. 

Bill leafed through it quickly and saw 
it was a record of Julian Ijconard’s 
transactions in the field of precious jew¬ 
els. He was about to shove it back into 
the safe when he turned the hist page. 

There, inside the Mick cover* was the 
Imprint of a Mark hawk. It was a 
duplicate of the one Bill had found 
above the Bn rim ha s safe. 

"The Black Hawk left his trademark 
again/’ Bill said. “It’s the same man 
who did the Barnabas job/’ 

“That’s something, Barnes/’ Leonard 
said, “Its more limn we’ve had be- 
fore* I hope you’re interested enough 
to go on and dear tins tiling up* It will 
be worth a. lot to yon,” 

“We’ll talk about what it’s worth 
later,” Bill said. “But I will go on 
with it. I’m more than interested/’ 
“What about that bit of red clay you 
picked up out in the yard?” Clarkson 
asked. "Wlmt are you going to do 
with that?” 

“I wanted to ask you about that/’ Bill 
said, smiling, “I want to find out where 
that particular kind of day occurs in the 
country. It certainly didn't come from 
any place in Florida. North or South 
Carolina perhaps. Where can we scare 
up a geologist? He ought to ho aide to 
put Jus finger on tlm spot* Get the 
idea ?” 

“Yeah/’ Clarkson .said* “When you 
find that out what do you do?” 

“While we’re finding that put/ 1 Bill 
said* i£ we*ll also check the autogiros in 
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the country* We can check that through 
the bureau of air commerce* My men 
on Ik trues Field will do that. There are 
very Few licensed autogiros. If we can 
find the owner of an autogiro in l ho 
section that clay came From we’ll be get¬ 
ting hot, or at least warm*” 

IV—SANDY FIGHTS ALONE 

AT TEN O'CLOCK the same evening 
Bill Barnes and Shorty left for Miami, 
young Sandy Sanders stuck his tousled 
blond head into the traffic-control office 
on Barnes Field* lie heard the roar of 
a Barnes Diesel overhead ami saw the 
electric eye automatically switch ou the 
shadowless, sodium-vapor light which 
was so perfectly diffused it would not 
blind the incoming pilot* 

"Go ahead. * . * Go ahead!” Tony 
Lamport chanted into the microphone 
hung before his lips* 

“Goat ahead! Goat ahead!” Sandy 
mimicked* “Who’s that coming in, 
Tony?” 

“Hello, pest,” Tony said without look¬ 
ing around. “BBX answering. O. K., 
Hill* go ahead* Where are you? Go 
ahead! Go ahead!" 

Sandy listened to Tony’s conversa¬ 
tion with Bill, Ins eyes wide. When 
Tony had finished he turned around and 
grinned at Sandy. 

“That was Bed coming in a minute 
ago,” he said* 

“That carrot-headed lout!” Sandv 
said. “Where's Bill?” 

“Bill had a couple of telephone calls 
and Implied for Miami. I don't know 
just what it s all about* I was busy 
about the time he look oft. But be 
just told me three fighting ships jumped 
him over North Carolina and gave me 
instructions to order all ships checked 
and ready to go. That Included the 
Eaglet* You better get the dust off her.” 

“Dust!” Sandy shouted. “Say! She’s 
always ready to go. Did Bill say who 
tried to shoot hint down, or why?” 

“No,” Tony said. “Get nut of here. 
I have work to do.” 

“You and your work*” Sandy laughed. 
“I just came up to tell you Fm going 
to take a ship out* I have a little test 
I want to make.” 

“Test!” Tony shouted, “Do you know 
it’s snowing and there is hardly any ceil¬ 
ing. Go tell that to Scotty, Hell tell 
you to test out your bed ” 

“I know he will/ 1 Sandy said. "That’s 
why I didn't ieli him* I thought it 
would be a good night to do what I 
wanted to because Bill said he was go¬ 
ing to New York. If he's down in 
Florida, that’s even better, 

“Tony, Fm not going to take the 
Eaglet. I'm going to take a Snorter 
because I want to cut out over the At¬ 
lantic.” 

"Going to Paris?” Tony asked po¬ 
litely. 


“Nuts!” Sandy said. “I picked this 
night on purpose. It's ideal for what I 
want to do. You know, 1 paid u lot 
of dough for three new carrier pigeons. 
I've l>ecn training ’em and I want to 
see what they can do. They're su[h 
posed to be good. Fm going out about 
a hundred miles, turn ’em loose and see 
if they gel hack all right. If they can 
do it on this kind of u night they can 
do it-any time,” 

“Why don’t you ship them up to that 
guy you've been working with in Can¬ 
ada and let him turp them loose?” Tony 
asked* 

“Well.” Sandy said, “you sec, this is 
kind of a personal test. 1 want to sec 
if I can turn ’em loose and get back 
before they do. I’m going to give ’em 
a handicap* of course.” 

“1 haven't heard a word you've said/* 
Tony replied* "You know what Bill or 
Scotty would say about your trying a 
thing like that. Don’t tell me about it. 
Tell them. I’m not^ going to take the 
respond lily 

"O, K./* Sandy said, and disappeared 
down the stairs. 

Ten minutes later he wandered into 
the hangar where the Snorters were kept 
and nodded to the half dozen mechanics 
and grease monkeys who were on duty. 
He was dressed in a fur-lined white 
leather overall, flying lwx>ls and a heavy 
helmet, 

“Roll out a Snorter and warm her 
up/' he snapped in his best imitation of 
Bin. 

The mechanic in charge looked at him 
doubtfully as the grease monkeys 
grinned at one another, “There's a 
pretty low ceiling and it’s snowing/’ 
he said* 

"Bill got away all right*” Sandy said* 
“That one of Shorty’s there will do* 
He’s with Bill.” 

Fifteen minutes later he stowed a 
small bag containing the pigeons in the 
gunner’s cockpit mid climbed into the 
forward one* 

He took the ship into the storm with 
a verve and precision that would have 
done credit to Bill Barnes himself. At 
five thousand feet he leveled off and lis¬ 
tened to tlic steady drone of the twin 
Diesels for a moment. Satisfied, he 
pulled out a map rack anil plotted his 
course. 

After five minutes of flying into the 
storm lie checked his drift and took his 
position again* He noticed that the 
storm was abating. 

Tn another twenty minutes he checked 
his air speed against his chronometer 
and took his bearings. They told him 
that he was a good hundred miles out. 
He flicked his radio switch and chanted 
Tony's call letters into the microphone. 
When Tony answered lie asked him 
about the weather, 

“Clear as a bell now. kid,” Tony said, 
“And you better gel back here before 
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you get your Head knocked off. Scotty 
knows you took a Snorter out, and lie’s 
raving around here like a madman. He 
says lie's going U> insist Bill ground you 
for six months,” Tony chuckled. “How 
<Jo you like tho.se potatoes, kid?” 

“Nuts!” Sandy said, hut Jus heart 
wasn't In it* IIv wiu panicky. Suppose 
Bill did ground him for six months? 
“Fin going to let one pigeon go in a 
initiate/' he said* “It's too bad it 
stopped snowing and blowing. I've 
wasted my time,” 

“11*5 almost like daylight in here/ 1 
Tony said, “Where are you? What’s 
your position?” 

Sandy figured for a minute and gave 
it to him. 

“You better shake a leg, kid” Tony 
said, “I'm signing off,” 

Sandy dived a hand into the rear 
cockpit of the Snorter and brought up 
the bng containing the three pigeons* 
Me made sure the little metal tag was 
fastened securely on the leg of each car¬ 
rier, then let one of them go, 

“What,” he asked him.self, “is the use 
in taking a chance on losing more than 
one of them? Tf they get hack it won't 
prove anything, because the storm has 
stopped.” The moon was riding high 
now, in all its cold glory. Its reflection 
drew a Jagged line across the surface of 
the dancing Atlantic and glistened on 
llie tail of the Snorter. 

He brought the Shorter around in a 
swift climbing turn anil stuck the nose 
on an invisible Barnes Field, He won¬ 
dered if there was any way he could 
keep old Scotty from telling Bill about 
his flight. 

Perhaps it was because he was sing¬ 
ing at the top of his voice Jo keep hi* 


engine* company that he didn't hear the 
scream of those two diving props un¬ 
lit they were on his tail and were lacing 
machine-gun bullets through his wings. 
Perhaps it was carelessness. 

The two plunging ships on his tail 
went underneath hint as he brought the 
Snorter over on its back and rolled right 
side up. For an instant he hesitated. 
Should lie turn tail and make a break 
for Barnes Field? Ur reached for his 
radio switch to tell Tony Lamport to 
send Bed Gleason, Cy Hawkins and 
Alert Henderson out to meet him. 

Then In* pride got the better of him* 
He stuck the nose of the Snorter down 
and dived at one of the two-seaters as 
it eased out of its dive and came around 
in a climbing turn. Three fingers and 
hi* thumb were clamped around the 
grip on the end of the *Lkk and his fore¬ 
finger* rested lightly on Ills gun. trips. 
For an instant the two-seated fighter 
came under his telescopic sights and his 
forefinger came down hard* The two 
synchronized Brownings on either side 
of him roared into action* He could 
see hi* tracers lacing the air with their 
white smoke* 

The pilot of the two-seater flipped 
his ship down to the right, inside 
Sandy's range of fire, and escaped* 
Sandy almost tore the wings off the 
Snorter as he yanked the stick back to 
bring It out of its dive, lie brought it 
out and up in a flashing chan del I e 
and went back U> llie at lack. 

He could see the ship that had Just 
slipped away going back upstairs a* fast 
as it could get there. But for the mo¬ 
ment the other one had disappeared. 
He started to swing lii.s eyes in a cir¬ 
cle above his head when the tat-lai-fat 
of a. machine gun sounded almost in his 
car. He threw one quick glance up¬ 


ward and backward as hi* hand Light¬ 
ened a round the stick convulsively. 

The two-seater was diving on him 
from above again. He could see hi* 
tracers? aiul he could feel the impact 
as a sheet of death drove through his 
Snorter. For an instant his heart 
stopped beating. The man had him so 
that he had no chance to survive. He 
could feel that stream of lead creeping 
along the tail as he kicked Ids rudder 
and threw his slick to bring his ship 
up and around in a fast climbing turn* 
As his engines almost stalled he stuck 
the itose down and leveled off. 

A moment later Sandy saw that he 
had made a terrible tactical mistake. 
The ship that dived below him had come 
out of its dive ns Sandy began his 
climbing turn* It came up and around 
with him and was riding just below hi* 
tail. The other one was riding just 
above him. He tried desperately to 
out maneuver them and get into the 
clear, where he could use his guns* But 
they were too smart For him, and they 
were forcing him lower and lower as 
they fired burst after burst of fire 
through his tail. 

Suddenly one of them dived straight 
across his sights to lure him lower. A* 
Sirndv diver! on him the other one came 
down on hi* tail and forced him even 
lower. He knew l lie game they were 
playing, but lie couldn't do any tiling 
aboul it. The ships they were flying 
were as fast as Ins Snorter, they knew 
every trick known to lighting airmen, 
and they knew how to shoot. 

Then he realized why they were ]>our- 
ing round after round into liis tail and 
purposely missing him. They were try¬ 
ing to force him down without injuring 
him. He realized It when his stick was 
almost useless and his rudder entirely 
gone. He pushed himself up out of Ills 
bucket seat and saw that the rudder 
had been shot away from its post. More 
than that, one of the control cables to 
his flippers had been shot away. 

He eased the nose of lib Snorter down 
and put it into a long glide. The 
choppy waves of tile Great South Bay 
seemed to he reaching for him. lie 
lifted the tail as best, he could when he 
was almost down and a hundred yards 
from the beach. Hi* forward momen- 
luiu slapped the pontoons of the 
Snorter down on the water mi til it 
seemed they would l>e broken into 
matchwood. 

Sandy was reaching for his radio 
switch to make contact with Tony Lam¬ 
port as the big ship raced toward the 
beach; As Tony spoke into his ear 
phones Sandy cut him off, 

Tve been shot down. Tony!” he said. 

“I - ” And that was all. The Snorter 

tried to climb out of the water and onto 
the beach like some huge monster of a 
million years ago* 

There was? a horrible wrenching sound 
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and a thud as Sandy went out of las 
seat and crashed into the windshield. 
The big ship teetered up and went over 
on its nose with its props still whirling. 
They dug in and died. 

Sandy’s body slumped down over the 
instrument panel and slid to the floor* 
Blood trickled down from underneath 
his helmet as the Iwo-scated fighters 
skimmed the sands of the hard-packed 
beach for a landing. 

V—kidnaping and murder 

BILL BARNES was jjossessed of that 
[lernliar faculty of being able to come 
fully awake at any hour on winch he 
decided before lie went to sleep. 

The room was shrouded in darkness, 
except for a thin stream of moonlight 
that cut across the bottom of the sill 
of the window. There wasn't a single 
sound or the faintest rustle to disturb 
the quiet of the night except the noises 
that came from the streets. 

Vet something, some inherent instinct, 
warned him not to move, not to even 
raise bis arm to look at the luminous 
dial of his wrist watch. The muscles 
of his body became tense. He could 
feel perspiration oozing out of Ills laxly. 
He knew that something was in tbe 
room. 

Suddenly a thin stream of light struck 
the couch from his left and danced 
across the room until it shone directly 
on his stomach, A lean, bronzed hand 
came between the stream of light und 
his vision — a hand that clasped a knife. 
The blade was only two inches from 
his heart. 

Cold sweat ran into his eyes as he 
conquered an almost overwhelming de¬ 
sire to shout or throw his body out from 
underneath that knife, lie knew that 
when he moved he must move with the 
speed of lightning or the knife would 
come to rest between his ribs. He 
thought of the two watchmen who had 
been guarding the Barnabas and Leon¬ 
ard Jewels, who had been killed instantly 
with a knife. 

Slowly, without moving lhe rest of his 
body, he brought his right leg up. He 
knew that only a couple of seconds had 
passed since that light and that knife 
had appeared, but it lmd seemed like 
an eternity. He knew that any mo¬ 
ment it might come swooping down to. 
rip him open. 

Like a streak of lightning lie whirled 
his body away to the light and at the 
same instant brought his right loot over 
the lied. It crashed against something 
that grunted at the contact and went 
h ii riling back into the darkness. At the 
same time he slid off the side of the bed 
to the floor. 

For thirty long, horrible seconds he 
stayed as still £3 death itself while he 
tried to pick up the breathing of the 
other man in the roam. TIis nerves were 


taut and screaming as he reached as far 
over his head as he could and gently 
tapped the floor. Something whistled 
through the air and vibrated back and 
forth where it had stuck into tbe wall 
above his head. 

He cursed himself for not having 
stuck a gun under his pillow. 

As the whir of the knife ceased, the 
room was absolutely still again. He lis¬ 
tened fur the faintest sound, the scrape 
of a button or the exhaling of breath. 
When lie could stand it no longer he 
began to ease lbs body under the bed. 
He knew there was a bedside table and 
a lamp on the other side. He edged for¬ 
ward an inch at a time, breathing qui¬ 
etly through liis mouth. He heard a 
creak, then saw a shaft of light cut 
across the room as the door to the hall¬ 
way opened and a breeze fanned his 
hot face. 

He scrambled out from under the bed, 
pausing to snap on the bedside light. 
The room was empty and the door was 
still ajar. He crossed the room in one 
jump and ran into the hall. It, too, was 
empty- —only silence in the lung corri¬ 
dor. He whirled back into the room 
and grabbed for Lite telephone just as 
the bell pealed. 

■•I have u long-distance call for you, 
Air. Barnes,” the operator said as he 
made noises in the mouthpiece, 

“Wait a minuter 1 Bill shouted. "Hold 
it! Some one was In my room. They 
j ust went out the door and disapjjeared 
down the corridor. Tell the I louse de¬ 
tectives, Do you get that?” 

“Yes/* the cqnirator gasped, “Do you 
want to take the cull?” 

“Put ’em on/’ Bill said, “Where’s 
it from?” 

“Long Island/' 

“Make it fast/’ Bill snapped. 

“Just a minute, please/' the operator 
said. 

“Hello, Bill/' Tony Lamport said, 

“0, K, Tony,” Bill said, "Shoot 
it! What's happened?” 

“IPs Sandy, Bill,” Tony said. 

“All right!' 1 Bill shouted. “What’s the 
matter?” 

“He came in my oflice last night/* 
Tony said, “and told me lie was going 
to take n Snorter out over the Atlantic 
and release three of his new carrier 
pigeons, I told him be was crazy and 
to gel permission from Scotty. He 
wouldn’t listen to me, So I told him I 
hadn’t heard him and refused to take 
any responsibility,” 

“What happened?” Bill said more qui¬ 
etly. lie was gelling hold of himself 
now. 

“An hour after he left, the storm had 
cleared inshore and be reported it was 
clearing over the Atlantic* He gave me 
his position about a hundred miles out 
and said he was coining buck. I told 
him Scotty knew he had taken a Snorter 
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and was raising hell. He said he would 
be rigid in/’ 

“What happened?” Bill shouted again, 

“1 didn’t hear anything from him for 
about twenty ini mites. Then 1 caught 
Ills call signal. I tried to speak to him, 
but he cut in on me. Tve been shot 
down, Tony/ he said. T ’ And that 
was all. 1 heard a terrific crash. Then 
1 couldn’t get him again. I—— You 
getting thus. Bill?” 

“Then what?” Bill snapped, '’Come 
on, man. Talk!” 

“I kept on trying while I got Scotty 
out of bed. But I couldn’t get an an¬ 
swer. Red and Cy and Mart Hender¬ 
son hail their Snorters in the air within 
twenty minutes, 1 gave them Sandy's 
hist position and the last rejiort he gave 
me. They're out looking for him. Rut 
it isn’t daylight yet. T - ” 

“The damned little fool/’ Bill grated, 

“Wail a minute, Bill,” Tony said. “A 
couple of 'minutes ago one oF Sandy’s 
carrier pigeons came In with a note 
fastened to its leg. It wasn’t the one 
Sandy hail released over the Atlantic. 
It came .in quite a. time ago. This one 
had a note signed by the Black Hawk. 
That’s the signature; a picture of a 
black hawk.” 

“And?” Bill snarled. 

“You’d t >ctter come back and read it, 
Bill,” Tony said. 

Bill sucked in liis breath and exhaled 
it again like a whale rising to blow, 
“They haven't killed him, have they, 
Tony?” he asked softly. 

“No/’ Tony said. “They say he was 
pretty badly smashed up. They’ve 
taken him prisoner and arc going to 
hold him as a hostage until you drop 
the Black Hawk thing, Scotty says lie 
doesn't know just wlmt you’re working 
on and no one else here knows. We 
don't know what to do. They say 
they'll cut Sandy’s throat if you don’t 
lay off. Bill, What shall we do?” 

“Listen!” Bill said. “Don’t make me 
repeat. I’ve got to speak fast and move 
fast. Keep Bed and Cy and Henderson 
out searching. Get Martin and Scotty 
into the air, too. Tell them to keep cir¬ 
cling, He should have been near the tip 
of Long Island when he last talked to 
you, if it was twenty minutes after he 
gave his jjositiou. Cheek that position. 
They ought to be able to locate the 
Snorter, or some wreckage from it, 

“And get that information about the 
autogiros I wanted last night. You 
couldn’t find anything in my file*?' 1 

“Nothing/’ Tony said, “We’re all 
nearly nuts up here. Bill. What are 
you going to do?” 

“I’m coming up there,” Bill said. 
“I’ve got Lo get Shorty out of bed and 
get out to Dinner Key to get the 
Lancer. I’ll be there In three hours.” 

“You’re not going to stop in North 
Carolina?” Tony asked. 

“To hell with North Carolina!” Bill 
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said, and dapped the receiver on the 
hook. He stood with his fist pressed 
against his mouth Tor a matter of ten 
seconds. Then he grabbed the tele¬ 
phone again. 

"Hello, operator," he said, "get me 
the chief of police, Mr, Clarkson. While 
yon’re getting him, give me Mr. Hass- 
further s room. . . . Right.” 

"Hello, Bill,” Shorty said. “Is it six 
o'clock?” 

“ft’s five thirty” Bill snapped. "We’re 
leaving here in five minutes for Dinner 
Key. Some one who signs himself the 
Black Hawk has snatched Sandy, fella. 
FI I see you downstairs in five minutes. 
Get some coffee if you have time.' 1 

He pulled down the hook and then 
feled it. 

“Here’s Mr. Clarkson. Mr. Barnes/ 1 
the operator said. 

“Hello, Bar—-” Clarkson began. 

“I’ve got. to get back to my field 
fast,” Bill broke in. "Can you give me 
a police car a ml an escort that can get 
me out to my plane in fifteen minutes?” 

“Yes,” Clarkson said, "How soon do 
you want it?” 

“Five minutes, in front of the hotel. 
Good-by,” Bill said. 

He tore off the pajamas he was wear¬ 
ing and was m his clothes and fur-lined 
overall anrl boots in exactly one min¬ 
ute and ti half. He heard a police siren 
scream frig in front of the hold as he 
stepped out of the elevator. Shorty 
Was paying their bib at the cashier's 
desk. He had a thermos bottle of coffee 
in one hand and his bag in the other. 

The house detective came pufling up 
to Bill, “Wo haven't been able to lo¬ 
cate any strange person on the prem¬ 
ises, Mr. Barnes ” he said. “If you’ll 
come into the manager’s ullicu we’d like 
to question you about the man you saw 
in your room. You’re sure you didn't 
imagine it, sir?” 

“Listen,” Bill said, “by the time 
you get awake I']I be in New York. If 
you think I imagined it, go up to my 
room and take a look at the knife stick¬ 
ing into the wall. Come on, fella.” lie 
sard to Shorty. 

Clarkson was getting out of his car 
in front oF the hotel when Bill and 
Shorty went down the steps. Bill didn’t 
wait for him lo ask questions. He told 
him what had happened in his room in 
{ wen 1 1 y-11 vc worths. 

“We may need that knife For evi¬ 
dence,” Bill said. “Keep it and get the 
fingerprints/’ 

“But* Bames - ” 

“You’ll hear from me/ 1 Bill said. He 
pushed Shorty into the ear, stepped in 
behind him and said “Let's go!” to the 
chauffeur. A motor cycle swung out 
from the curb in front of them with 
its siren screaming. Thqy sped over the 
Miami River bridge at sixty miles an 
hour. The police chauffeur began to brake 
the big cur as it flashed by the hangars 


of the coast guard. He took the en¬ 
trance to the Interna Mona! Airways on 
two wheels and came to a halt before 
the first enormous hangar. 

The Silver Lancer gleamed on the 
turn l able at the water’s edge. Bill 
thanked the police chauffeur, grubbed 
his bag and ran toward il. Ho went 
up the slips and into the front cockpit 
with Shorty on his heels, 

“She’s 6. K, Mr. Barng” a uni¬ 
formed official said La him. 

“Thanks.” Bill said. “Send me a 
hill.” 

The grease monkeys, mechanics and 
other employees at Burner Key arc still 
talking about that take-off. Bill took 
the Lancer down the bay and into the 
air with a speed that left them gasping. 
Before they bad time to comment to 
one another about it the Silver Lancer 
bail become a part of (lit* false dawn, 
“Give He a slug of that coffee,” Bill 
said to Shorty. He nursed the throt¬ 
tles of the Lancer as he checked his 
hearing? and laid a course that would 
take them to Barnes Field in the short¬ 
est possible time, 

“Here you are/’ Shorty said. He 
passed a steaming me lid cup of the 
coffee forward. "Do you know any¬ 
thing more than you told me about 
Sandy?” 

“No.” Bill told Shorty what Tony 
had told him. "This lad who calls him¬ 
self the Black Hawk must have learned 
our wave length and heard Sandy talk¬ 
ing to Tony when Sandy gave his posi¬ 
tion/’ he finished. 

“Then he must Ik* some place not 
far from Barnes Field/' Shorty said. 

“Yeah?” Bill said. ‘T thought a 
half hour ago lie was in my room in 
the Tropical Hotel,” He told Shorty 
about the hithd and the knife that had 
been poised over his heart. 

It was less than three hours from the 
time he talked Lo Tony Lamport on the 
telephone that the Silver Lancer circled 
Barnes Field, cut down into the wind 
and swooped in for a landing. Bill and 
Shorty were both out on the apron as 
the lag ship rolled to a stop. Red Glea¬ 
son came tearing down the steps of the 
admin istralion building, 

“What do you know, fella?” Bill asked 
him. His voice was harsh and bis eyes 
were red spots in Ids face, 

“Not much. Bill,” lie surd. "We found 
I he kid’s ship. It was all smashed Lo hell 
on the beach nut far from Palchoguc, 
Ho must have landed on the water 
and stuck the nose up on I lie beach. 
It had a couple of hundred Indict holes 
in it. The wings and tail were pep¬ 
pered/’ 

“What about the cockpit?” 

“There were a couple that might have 
gone through the gunner’s cockpit.” Red 
said. “But the pilot’s cockpit was dear. 
They forced lum down by shooting away 
bis rudder and eon E nils.” 
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"They wanted him alive/’ Bill said 
slowly, 

"There was a lot of blood in the for¬ 
ward cockpit/’ Red said, 

"Where's that note?” Bill asked. 
"Scotty has it,” Red said. "Here he 
conies/ 1 

Old Scotty MacCloskey’s long* gairnt 
face was even more donr-looking than 
usual. He knew that Sandy was like 
a young brqlher to Bill, and lie held 
himself partly responsible for Sandy’s 
plight, lb- gripped Bill’s hand and said, 
"I’m sorry, hoy.” 

"It’s not your fault, Scotty,” Bill said. 
'Tin going to ground that kid if”— 
he corrected himself—"when he gets 
hack. Where’s that note?” 

"It’s in your office. Bill,” Scotty said. 
“In the top right-hand drawer of your 
desk/’ 

"Right/’ Bill snapped* He started 
toward the administration building, then 
whirled. “Dig up Cy and Henderson,” 
he said. “J want lo see all of you in 
my of lice.” 

Bill smoothed out the penciled note 
on his desk, His stomach turned over 
as he thought of the horrible kid unplugs 
and murders that had occurred in the 
past few years. 

The note read: 

Bill Barnes, oh his Men; 

Sanders was stunned from his 
crack-up. but was not badly in¬ 
jured. We hare been .waiting for 
a chance to grab him. He will not 
be hurt if you and all of your men 
keep your nose out of our business. 
You will not be warned again. The 
Black Hawk is going to do one 
more job. It will be Ids last and 
must be successful. When it is over 
Sanders will lie released unharmed. 

If you interfere we’ll slit Ids throat. 

The Idler was signed with the im¬ 
print of a black Hawk. 

“They’ve been listening in on our ra¬ 
dio conversation Cor weeks, probably/' 
Bill said to Shorty. 

Shorty nodded arid saw that Bill’s 
sunken eyes were burning with that un¬ 
quenchable flame that would not admit 
defeat, 

"They have planned this tiling for 
some time. They knew i wouldn’t be 
here last night and knew that I might 
never come hack. They used the Leon¬ 
ard thing to draw a red* herring across 
the trail and gel me out of the way. 
The Barnabas and Leonard robberies 
tie together in some manner.” 

“Whats the next move?” Shorty 
asked. 

“Things are beginning to dovetail in 
my mind/’ Bill said, "I'll loll you when 
Cy and Henderson get here,” 

V[_ORDERS 

BILL looked over the little group 
of intent faces assembled In bis office. 
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and something very close to a lump 
gathered in !ik throat. The only face 
l hat was mining was Sandy's. Beverly 
Bates, one of Bill’s younger pilots, had 
just come in from California, Mo lis¬ 
tened carefully while Bill explained the 
tilings that had happened. He cursed 
softly as he heard of the capture of 
Sandy. 

4t We*ll find him, old fella,” he said 
to Bill in Ids clipped Boston accent. 
His face was grim as he took his place 
with the rest of Bill’s men. 

"All right” Bill said. “Fll only take 
your time for a minute. We're all 
through with words now. It's time for 
action. This man who calls himself the 
Black Hawk has come to us and asked 
for It. I think Sandy is comparatively 
safe at the moment. On the other hand, 
they may keep their word and slit his 
throat if the occasion demands it. 

**I don't want the police or the Fed¬ 
eral men to know anything about tills. 
Well handle it in our own way, I’m 
iuj much in the dark as you are, except 
1 have a couple of hunches. They were 
caused bv little tilings that occurred 
and wouldn’t make sense if I tried to 
tell you about them, 

"We have two jobs on our hands at 
the moment. One of them is to recover 
the Leonard jewels. But that h secon¬ 
dary, First wc want to get Sandy. I’ve 
mapped out u little plan. It, too, may 
sound senseless to you. When we try 
it we’ll know whether or not we*re get¬ 
ting results. 

“Shorty, 1 want you to take a Snorter 
and hop to the vicinity of Old Orchard 
Beach, Maine. When you get there, 
nose around all the airports within a 
hundred miles and see if you can pick 
up any trace of planes that answer the 
description of the twq-plaee monoplanes 
that attacked us the other night. 

“I want you to keep in touch with 
Tony all the lime — not on our old wave 
length, but on the new one Tony will 
give you before you leave. Tony, you’ll 
have to dig up an unassigned wave 
length that we can use for a day or 
two without the Federal communica¬ 
tions commission knowing about it. If 
any trouble arises from that Fll have 
to fix it, 

"I can't tell you much about the 
three ships that attacked us Lhe other 
night except that they were low-winged 
monoplanes with, I think, 1100 h.p, 
Meredith power plants in the nose. 
They were finished in a gray or green, 
l iliiuk. and they mounted synchronized 
machine guns and could carry two or 
three twenty-Jive-pound bombs in a 
rack under the belly. That’s all I know 
about them. But that’s enough if 
they’ve landed any place, because of 
the machine guns, 

“Bed. I want you to get out to Michi¬ 
gan us fast as you can. Be sure of your 
fuel. It's cold out there where you’re 


going, and desolate. I want you to 
cruise out of Detroit above the fishing 
country. There are plenty of lakes 
there. Watch for activity around a fish¬ 
ing camp. You'll be able to spot it 
when you see it because most of that 
country Is frozen up at this time of year, 

"The same thing goes for you, Cy, 
You get down to Florida and check on 
all the airports in Lhe State* The big 
ones, I mean. I want you to keep your 
eyes open for an autogiro that can’t be 
accounted for on the night of the Leon¬ 
ard robbery. That goes for you, too, 
Henderson. I want you to cover the 
air above eastern North Carolina— 
around Raleigh, There is one autogiro 
in Buieigh. Find out where it was the 
night of that robbery. Locate the place 
that clay came from if you cun, 

"Bo\% you scout around the end of 
Long Island, New York, and the Con¬ 
necticut shore. Ykm may be in the hot¬ 
test territory, because those ships that 
picked up Sandy last night got to him 
within twenty minutes from the time he 
gave Tony his position. That doesn't 
mean (hey arc still around. The idea is 
to find out where they came from, 

"I want you to keep in touch with us 
all the time, ['ll be hero waiting for 
your reports to come in. i may be able 
to teU from them just where we ought 
to concentrate our efforts* It will he 
tough going because- we have so much 
territory to cover. 

"You all know what 1 want to know. 
I have reasons for sending you to these 
particular places. If you see or hear 
anything suspicious in any of those lo¬ 
calities we mav find Sandy there—and 
the Black Hawk.” 

"Do yon have the analysis of that 
clay, Bill?” Mort Henderson asked. 

Bill nodded his head* “Anything 
else?” he asked. 

They got lo their feet silently. Their 
faces were grim with determination* 
They knew what was expected of them 
and Bill knew Ihev would die trying to 
accomplish it. 

“All right,” Bill -said. “Good luck, 
and keep your noses out of [lie ground. 
Wc —we've got to find that kid!” 

VII—CAPTURED 

SHtpTY HASSFUETHER flipped 
n hand into the air as Tony Lamport 
Hashed an “all-clear” signal from the 
LraJfic-control room. He blasted his 
Snorter around as he poured juice into 
his twin Diesels and took the ship down 
a cleared runway with characteristic 
.skill. The tail lifted, and Shorty took 
the Snorter to three thousand feet in 
tight spirals. 

He glanced at his ammunition coun¬ 
ters and checked his powerful ,50-caliber 
guns to be sure they weren’t jammed. 
Theta he stuck the nose of the Snorter 
on a course that would take him along 
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the shore of the Great South Buy and 
out over the tip of Long Is]nutL East 
of Patchogue he sighted his own 
twisted Snorter and circled low above it 
five times. It was only too evident 
what had happened to Sandy. 

"He probably look a brutal $Iap on 
hh noggin when she nosed over/* he 
said to himself, He stayed down close 
to the water as the Hamptons and Mon- 
tank State Park flashed under his wings, 
lie circled Block Island and Martha’s 
A iney;irtI am 1 roared nbove Proviuce- 
town, on the tip of Cape Cod, only five 
hundred feet in the air. 

When he left Cape Cod lie made con¬ 
tact with Tony Lamport and told him 
he was laying a course for Gloucester 
that would take Him from twenty to 
thirty miles off the const of Mnssnehu- 
setts, 

"Play it safe, gily/* Tony said. 

"I’m a cautious man/' Shorty said, 
and laughed at Tony’s short answer. 

Halfway between Province town and 
Gloucester he saw a plane a hoi it a mile 
in front of lam. It was flying at an 
altitude of only a hundred feel above 
the open water. 

Suddenly lie stiffened in his seat as 
two Very lights puffed out from the 
low-flying plane. His first instinct was 
to get down and answer the distress sig¬ 
nal, but something* about the situation 
aroused his suspicious. 

As he nosed down he saw Unit the 
ship was a two-place, low-winged mono¬ 
plane, It was finished in a dull, bat¬ 
tleship gray. Shorty circled downward 
wliile he studied the plane. It certainly 
fitted the description Rill had given 
them. Yet il obviously seemed to he 
in distress. At limes one wing dipped 
until it was almost dragging in the wa¬ 
ter, then recovered and staggered drunk¬ 
en l\\ He could not hear the motor 
above the roar of his own Diesels. 

If they were in trouble. Shorty knew 
lie must make a landing and stand by 
until he could summon help, or take 
them ashore in the after cockpit of his 
Snorter. He could sec the pilot and 
another man in the rear cockpit. The 
man in the rear cockpit was standing 
and waving his arms at him. He was 
nearly thrown over the side as the plane 
lurched badly and crabbed off to the 
right. 

Bui Shorty was suspicious. He cir¬ 
cled low above the plane and studied 
it. If it were one of the Black Hawk’s 
ships they might be trying to decoy hint 
into a trap, lint how would they know 
that he was taking an open-water course 
between Frovineetown and Gloucester? 
His report to Tony, of course. That 
was the way they had picked up Sandy. 
They had probably picked up the new 
wave length. 

The man at the controls of the stag¬ 
gering slnp turned a white fact? upward 
and waved n frantic anil in Shorty’s 


direction. Shorty nosed down cautiously, 
knowing he would be able to pull the 
two occupants of the $hip out of the 
water if it plunged those last few feet. 
He was about to put his pontoons down 
on Hie robing surface when il happened. 

How lie ever escaped that bail of lead 
from above he didn't know, lie didn't 
hear the roar of the [lower plant in the 
diving monoplane until machine-gun bul¬ 
lets began to thud into his tail assem¬ 
bly, He threw one frightened glance up 
over his shoulder and opened the throt¬ 
tles of the Snorter wide. At the same 
time he kicked his rudder until it 
dapped against the stop and dipped his 
right wing. 

The bullets that vomited from the 
two guns in the nose of She diving ship 
came almost up to the cockpit before 
they < lanced off to the left and 
drummed into his left wing as lie came 
around. His instantaneous coordination 
was nil that saved him from being torn 
to n bloody pulp. 

Perspiration cascaded flown his face 
as he yanked the stick back into his 
stomach and look his Snorter upstairs. 
Tile ship in distress had become very 
much alive* It wag climbing frantically, 
trying to get above him. The diving 
monoplane had pulled out of its dive 
and was zooming upward at terrific 
speed. 

Shorty* watching them, knew that 
the men at the controls of the t wo gray 
ships were no novices. They knew how 
to get everything out of I heir planes. 

The terrific momentum of the diving 
monoplane had taken it up fast as it 
zoomed. It was a, thousand feet above 
Shorty as it come to an approximate 
stall, dropped its nose and dived again. 
Its screaming bullets chewed Ihrough 
the trailing edge of Shorty’s left wing 
as the other ship raced at him with ter¬ 
rific speed* 

Shorty coolly yanked the stick back 
into his stomach and hung Ills Snorter 
on its two props. As he came to the 
top of his loop he half rolled it upright 
and opened his throttles wide. 

The ship that had been on his tail 
stuck its nose up and clumdclled back 
to get on Shorty's tail again* Shorty 
stuck his own nose up in a climbing 
turn, came over on one wing and 
ojieiied his throttles. The two ships 
roared toward each other like two mad 
bulls. Shorty’s finger damped down on 
his electric gun trip. His guns yam¬ 
mered out their stream of death* He 
sgw them wipe out a section of the 
windshield of the other ship and knew 
that the ship had side-slipped out of 
range. 

The three planes raced and 1:unutted 
all over the wintry skies, while the At¬ 
lantic licked its lips and waited for 
them. They asked for no quarter and 
gave none* It wasn't a gallant fight in 
which one wasted bullets and waved 


good-by to another. They fought vi¬ 
ciously, with no one offering an open¬ 
ing for a kill. And they conserved their 
ammunitibn* 

Then the air would be filled with 
flaming lead for a brief instant. Shorty 
matched bis uncanny skill against the 
two of them. He was fighting with the 
same desperate skill that had saved his 
life a thousand times* The thought of 
peeling off and running had never oc¬ 
curred to him. They had been waiting 
for him, had kid a trap to murder him. 
That alone gave extra skill to Ills touch 
as he whipped his Snorter through the 
air. Rut he knew tills couldn’t go on 
forever. lie must get them or they 
would get him* His teeth were tightly 
clenched, his breath coming in short, 
sharp gasps. He maneuvered one of 
the gray ships into an error while he 
ignored the other one. 

And that Instant, while he had It un¬ 
der his hair sights, was enough. His 
finger clamped down and he saw Ms bul¬ 
lets drawing a line from the tail to the 
nose of the gray ship* He saw the pilot 
1ml f rise from his scut and sink back. 
He saw the nose of the enemy ship 
drop and knew it was plunging to Its 
death. His eyes were glittering as he 
probed the air all about him for some 
sign of Hie other ship. lie located it in 
a moment. It was five thousand feet 
above him and headed in a direction 
that would take it to Europe! 

He threw his radio key and chanted 
Tony Lamport’s call letters into his mi 
erophonc as his engines began to stut¬ 
ter. He switched to another Lank and 
they lila sled forth their full-throated 
mar again. Rut he knew that one, and 
perhaps more than one, of his tanks had 
lieeu punctured. 

When Tony answered him he gave a 
brief account of the fight, “I can't fol¬ 
low the one who peeled off/’ he finished, 
"There is something wTong with one of 
my tanks. Ask Rill for orders/* 

"Hold It/ 1 Tom* said, “he's right 
here.” He came back on the plume a 
moment later. "Rill says to get into 
Boston and have your ship checked. 
Keep in contact/* 

“0* K,/* Shorty said. 

“Wait a minute,” said Tony* "Bill 
wants to know if there fs a chance of 
picking up the pilot or gunner of the 
ship you shot, down/* 

"I looked for them/* Shorty said. 
“They plunged with their smjp/* 

"0. K./ f Tony said. “Signing off/’ 

AT ALMOST the same moment 
Shorty Hass farmer left the tip of Cape 
Cod behind him, Mort Hunderson, the 
two-hundred-a ml-l iveuty-pound flying 
engineer from California, slapped the 
stick of his Snorter forward and glided 
from Cape Charles across Hampton 
Hoads to the Virginia Shore. He had 
ten thousand feet under him when he 
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That one instant, while he had the gray ship under his hair sights, was 
enough- He saw the pilot half rise from hk seat—sink back - 


sped above the city of Norfolk and 
stuck the nose of his Snorter on Raleigh, 
North Carolina, 

Ik wns above lire Dismal Swamp— 
that marshy, unmhnbi table stretch of 
water and laud in both Virginia and 
North Carolina—when three low-winged 
monoplanes finished in battleship gray 
came diving out of a wisp of fleecy 
clouds a thousand feel overhead, their 
engines roaring. He cursed himself for 
bts carelessness as white streams of 
tracers floated through the air and bul¬ 
lets thudded into Ids ship* His large, 
good-humored mouth became a hard, 
firm line across his face as lie yanked 
liis control column buck and came up 
in a loop. At the top he centered His 
controls and rolled right side up. 

Fdr an instant he was out of danger, 
but only for an instant. The three ships 
came out of their dive and attacked him 
from three different directions. He 
gunned his Snorter and pulled away 
from them. Then he whipped up and 
back in n flashing clmndclle and went 
head-on into them us they reversed their 
directions. His linger was fastened 
down hard on his gun trips. He raked 
the gray ship in the lend with a wither¬ 
ing fire. The pilot's head disappeared 


from above the cowling and the ship 
slipped off to the rigid, almost collid¬ 
ing with another gray ship. 

“That/* Henderson said aloud, “would 
be Number 1 ** 

Then the two remaining gray mono¬ 
planes seemed to become a dozen ships. 
Besides the two fixed guns operated by 
the pilots of the gray planes there were 
gunners with flexible machine gluts in 
the after cockpits. For a moment it 
seemed to Henderson the world was 
populated with nothing blit men with 
machine guns. 

But lie knew that if lie could escape 
their first mad attack the superior per¬ 
formance and maneuverability of his 
Snorter would begin to tell. He tried 
desperately to stay on Lite tails of the 
two monoplanes because he was pro¬ 
tected From their gunners’ bullets by 
his engines and the gunners were open 
targets. 

He pounced on one of them with his 
guns yammering. He saw the gun¬ 
ner's tracers creeping along His right 
wing and saw that he was overshooting. 
He eased his stick forward and clamped 
down on the trips again. Tile gunner’s 
hody shot straight up and over the 
cowling as Henderson’s powerful .50-cali- 


ber bullets drove into him. The pilot 
skidded his ship to the rigid and pulled 
the nose up out of danger. 

A thousand thoughts flashed through 
Henderson’s mind as lie Iried to shake 
oil the other two-seater. He knew his 
Snorter was taking a terrific pounding 
from the enemies* machine guns and 
that they would destroy it if lie didn’t 
knock another of the gray slips out of 
the air* 

Through his mind, almost imcon¬ 
sciously, flashed all of the tilings Bill 
Barnes had taught him about fighting 
a single-seater plane against a two- 
sen ter, 

JTc knew that he must keep above 
the two gray ships ns much as possible 
and keep away from them. In-fighting 
would mean his destruction. He knew 
that he must get the second gunner by 
the same direct-dive method he had 
got the first one. Or he must approach 
from under a wing tip, or the tail. 

He brought Ins Snorter up and over 
in a flashing Tmmelmimn as the two 
ships tried to converge on him. As they 
reversed their directions he came around 
in another Immelmarm and dived under 
the tail of one of the gray ships at ter¬ 
rific speed. Then lie turned the nose up 
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for otic brief infant and poured lead 
inio the belly. 

A? the ship yawed off wildly he eased 
the nose of the Snorter down and 
banked off to Hie left, underneath the 
ving tip and out of sight of the gunner* 

But Hie pilot Of the second gray ship 
had anticipated life attack and his 
method of retreat. As Henderson came 
around the gray ship pounced on him 
from above like a hungry eat on a 
mouse. Mncliiiie-gun bullets ripped and 
tore Hi rough life tail assembly before 
he could tlirow lii^ Snorter out of range. 
Something smashed into life shoulder 
with a force llmt threw hint forward 
against his rilhlxu 1 crush jwid. The 
whole world seemed to explode around 
him as hi* Snorter began to reel drmik- 
cnly* 

He pushed himself back into Ids 
bucket j£iit and dimly realized that 
when he was 1 brown forward he had 
jammed the siiek hard to the right. 
Only Ids safety strap held him in his 
seat a* his Snorter did things that no 
plane fe supposed to do. 

life dazed eyes saw his him-and-hank 
indicator going mad us be tugged back 
on the stick and tried to neutralize his 
controls and gel the nose up. His al¬ 
timeter showed a bare thousand feet as 
he felt machine-gun bullets thudding 
into his Snorter again. 

The sound of their drumming cleared 
his stunned brain amt infuriated him. 
He glanced over the side of his plung¬ 
ing Snorter and realized that in an¬ 
other few seconds the two heavy engines 
in I he nose would he driven back into 
life lap. Mi 1 unsnapped hfe safety clasp 
and tried to push himself up and out 
of Ids seat. But the ship was whirling 
too Fa si now. He wa> held hi the cock¬ 
pit by centrifugal force. His heart 
climbed up into his mouth as the 
doomed ship spun closer and closer to 
the ground. 

He lashed out with life feet as he 
tried to plunge out of the gyrating ship, 
life f* h if caught against the control col¬ 
umn and lie used it as it lever to push 
himself up on the cowling. The ground 
was racing at him now at terrific speed. 
Me bellowed and cursed as he kicked 
backward again against the stick. 

What happened* or why, no one will 
ever know, lint Ihe force of his savage 
kicks against the suck exerted sonic 
magic upon the controls. The nose of 
the Snorter rose as it nunc out of its 
mad spin. 

With a half-mad cry, Henderson 
threw Mmself hack into his bucket seat. 
He leveled the Snorter oJT and tried 
to, give it the gnu. But the nose began 
h< fall again. He look one tpiick glance 
over pie side and yanked back on llu? 
stick. But the ship would not respond. 
There was a horrible, sickening crash 
as the two great props knifed into the 
top of a pine tree. 


Again Henderson was thrown vio¬ 
lently against his crash pad. But this 
time he didn’t open his dazed eyes. He 
slumped forward over the stick as the 
big ship nosed over on its back and 
plunged to the ground. 

BEFORE the brown-eyed Beverly 
Bates took Ills Snorter into the air that 
morning in February, Bill Barnes Poked 
lnm over ami said* “Do you ha ve plenty 
of stuff underneath your overall, Bey?” 

‘Tt’s a heated ml, Bill/ 1 Bev said. 
<- You told me you wanted me to gel 
way upstairs. It'll be cold up there 
to-day,” 

"Good I'd hi/ 1 Bill said, YtV cold, 
but it/s clear. I want you to 0 Up 
iii Hie gfflery, whore you can see every¬ 
thing. The visibility is perfvcl. I want 
you to keep circling above Hong Island 
and the Sound ami the Connecticut 
shore. If you see anything that looks 
like a two-place, low-wing monoplane. 



The grease monkeys, mechanics ond 
other employees at Dinner Key ore 
still talking about that take-off. 


finished in gray, stay above il until it 
lauds. Find out where il goes. It will 
lead vou to Sandy. I think/* 

“(X JC. Bill.” ilcv sail]. W I11 gH up 
where they can’t sec me ” 

“Keep in the stilt if you sight any¬ 
thing,” Bill said, 

Bev took life ship off in a long, low' 
climb and kept spiraling upward until 
he hud thirty thousand feet under him. 
He had Ills overhead hatch battened 
down so that it was air-tight, and his 
oxygen jet was open. The temperature 
outside his cockpit was sixty-five de¬ 
grees below zero, hut his electrically 
heated overalls, helmet, gloves, and 
hoots kept him warm, 

From Ins vantage point of almost six 
miles in the air he eon hi set 1 in any 
direction for over a hundred find fifty 
miles. He was in the snb>tnitospliere 
and above jlhe “dust” sphere because 
of weather conditions. 

Where the car 111 and the sky merged 
in the distance there was only it band 
of white haze. Above that band the 
sky was a pale blue, and higher up it 
deepened in color until it seemed al- 
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most black. But directly below him 
the visibility was perfect. 

He kepi widening the circle over 
which he was Hying, and then lighten¬ 
ing it up again. For two long hour* 
he droned on and on, constantly prob¬ 
ing the air beneath him. He saw trans¬ 
ports and private ships coming mid go¬ 
ing. A lidf dozen times he dived life 
own Snorter down, keeping always in 
Hie sun, to get a closer look at the 
smaller private planes. None of them 
answered the description Bill had given 
him. 

Every fifteen minutes lie made con¬ 
tact with Tony Lamport on Bnrnos 
Field. He was making his report for 
the eighth time when life eyes wandered 
out lc> the end of his starboard wing 
tip and M anned the air bdmy him, 

Suddenly lie sat upright in his bucket 
seat, "Listen, Tony!" he said, "I think 
I see a tavo-sea ted fighter. She's a low- 
winged monoplane, and I Hunk she'' 
finished in gray. I'm going lo make 
SUrC. I'll make contact later.” 

He circled around so that he had the 
-an on Us tail and stuck Ihe nuce of 
Ms Snorter down. At twenty thousand 
feet he pulled out of life dive and ex¬ 
amined the speeding ship ahead of him 
through a pair of binoculars* His heart 
was pounding as lie threw his radio 
switch and made contact with Tony 
again. 

"Tin on its tail!” he snub "life be¬ 
ginning a glide in toward the Connecti¬ 
cut shore. I'll stay with it ftnd pick 
you up later,” 

Rev's eyes were burning as he saw the 
gray ship glide in for a. landing pit what 
looked to be a small private air field. 
At one end of the field was a hangar 
large enough to accommodate a halt 
dozen small planes such as the one that 
had just landed. 

He saw two meti climb out of the 
gray ship and w ave a ha ml at n mail 
standing inside Hie hangar. Then they 
disappeared into tin- foliage that sur¬ 
rounded the field. 

Circling lower and lower* Bev saw 
that there was only one man on the 
field, Bev decided to do a thing he 
would not have done if he had Liken 
more time to consider. He glanced at 
the wind sock atop the hangar. He 
took his Snorter in for a landing, fish¬ 
tailing to reduce life sliced. He brought 
the big ship to a half n few feed away 
from the gray monoplane, locked his 
wheel brakes and idled his motors so 
they were just turning over. Then lie 
hopped over the side of the Snorter, 
He hadn’t taken, a half dozen steps 
when a man with a gnu in his hand 
popped up inside the gray monoplane. 

"(Set your hands high hi Hie tur!” 
the man said lo Bev. 

It came to Bev in that instant what 
a fool he had been. His face drained 
of nil color—not from fright, hut from 
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anger at himself for walking into such 
a trap—as lie automatically started to 
pul up his hands. He knew what Bill 
would say to him for walking into a 
place from which there was no way to 
retreat, He had thought that by leav¬ 
ing his engines idling he could get in 
the cockpit of his Snorter and get it 
away if any one appeared unexpectedly. 
The unforeseen had happened. 

He raised his hands above his head. 
At the same time he decided that he 
wouldn’t he taken without a fight; As 
the man lowered his gun for an instant 
to drop over the side of the gray ship, 
liev swung on his toes and sprinted for 
the Snorter. 

He had taken just six steps when he 
heard the gun behind him roar. At the 
same instant something knocked him 
forward on his lace and the world be¬ 
came a black void. 

Vlli—THE CREW SETS FORTH 

BILL BAENES juiced nervously back 
and Forth hi the traffic-control room, 
listening to the reports of his men as 
they came in to Tony Lamport. Tie 
picked up a pair of ear phones and 
chi in pc d them to his ears as Tony said 
"Heir over his shoulder. 

“Tell Bill its quiet as a graveyard 
out here,” Red said. “I dropped in on 
the boys at Detroit and they didn*t 
know a thing, I circled that particular 
hike Bill told me about a half dozen 
times. There isn’t a sign of life any¬ 
where around it. All the cabins are 
hoarded up tight. Not a puff of smoke, 
Ask him what he wants me to do,” 

"Tel! him to report back here!” Bill 
snapped at Tony. 

When Tony had closed Ins contact 
with Reel he told him to try to get Mol t 
Henderson and Bev Bates again. Tony 
began Ins chant into the microphone, 
but there was no answer to his call. 

*‘He*s got both of ’em,” Bill snarled. 
"Try Shorty, Tell him to get back here 
fast if his tanks are patched lip,” 

Tony nodded his head. He watched 
Bill anxiously as he saw that his face 
was taut and strained. 

“Tt proves one thing/’ Bill said, bit¬ 
ing ofF his words. “The danger spots 
are around here and in North Carolina. 
Why North Carolina? Keep on trying 
io pick up Bev and Henderson. It isn’t 
like Bev to be caught napping. They 
must have caught him asleep. He-” 

“Bill! Quiek, r ” Tony said. "On the 
window sill there* That pigeon. ICs 
one of Sandy’s!” 

Bill was across the room in two 
strides. He slid up the window a lmlf 
inch at a time while his nerves sc reamed 
for action. He made the noises he 
thought he ought to make to get the 
pigeon’s confidence. But when he 
put out a hand to grasp it, it soared 
off the window ledge and into the air, 
He could see the piece of paper that 


was rolled into a cylinder and tied 
around the pigeon’s leg. He groaned as 
the pigeon soared upward. 

‘‘Wnttr Tony whispered at Ids side. 
"It will come back, Sandy sends them 
out from here, and they always come 
hack here. Let me get it,” He darted 
across the room, dug a hand into a 
large paper bag mid ran back to the 
window to sprinkle grain along the 
ledge. "It will come back” he re¬ 
peated. 

"It’s got to come back!” Bill whis¬ 
pered, and his face was white with emo¬ 
tion. He stood still* hardly breathing, 
while Tony made cooing noises at the 
bird. 

“Come to baby” Tony wliispcrcd, 
and made kissing sounds with his lips. 
The pigeon circled near the window, 
alighted on the ledge. Tony left his 
hand still for what seemed all eternity 
to Bill, Then be slid it forward and 
got the bird by one foot. It fluttered 
for a moment, trying to escape, then 
remained still, Tony slipped it into the 
crook of liis arm while Bill closed the 
window. He cut the little cylinder of 
Jaipur away from the pigeon s leg and 
unrolled it with trembling fingers. 

He stared with puzzled eyes at the 
single sentence written on h in Sandy’s 
handwriting. It was so hastily scrawled 
that It was almost illegible, yet lie knew 
that Sandy had written it. 

It read: 

GOLD TRAIN THIS AFTER¬ 
NOON 

Thai was all 

“What does it mean?” Tony asked 
him. 

“I don’t know ” Bill said. He sat 
down in a chair and stared at the piece 
of paper. He turned it over and looked 
at the back and seemed surprised that 
there was nothing written on it. Then 


he went care fully over the events of 
the past twenty-four hours. 

Suddenly, as the thought of that piece 
of North Carolina day he had picked 
up on the kwn of the Leonard estate 
flashed through his mind, he came out 
of his chair as though he had been sit¬ 
ting on a rod-hot spike, 

“Quick!” he said, “Get me Scotty!” 
Tony plugged into the administration 
building, the repair shop, and finally 
Scotty’s quarters before he found him. 
Bill grubbed a telephone and shouted 
into the mouthpiece. “You’ve got to 
work fast, Scotty/’ he said, biting otT 
his words, “I want the carrier-transport 
and the Lancer out on the apron ready 
to go in fifteen minutes! You’ll have to 
pilot the transport;. Be sure of her can¬ 
non and mac bin e-gun ammunition. Load 
her belly full of bombs. Check the Lanc¬ 
er’s ammunition and fuel. Take young 
Gordon to relieve you at the controls. 
We’ll need you on the cannon. Put 
Martin in the nose; old Charlie in the 
tail; McCoy and Neely in the wing cock¬ 
pits; Miles on the retractable gun pit, 
and some one—-young Carlyle, will do— 
to fly Sandy’s Eaglet, Have you got it?” 

“Yes, bpy/’ old Scotty said. “Where 
are we going?” 

“I don’t know ” Bill answered. “We’ll 
pick up Cy and Red and Shorty over 
the army field at Dayton, Ohio. I'll 
take you where we’re going,” 

He slapj>ed the receiver on its hook 
and pointed a finger at the round-eyed 
Tony Lamport. 

“Contact Cy—he’ll be near Charles¬ 
ton, South Carolina—and tell him to 
pick me up over the Dayton Airport at 
three o’clock. The same goes for Red 
und Shorty. Keep trying to get Hender¬ 
son and Bev, If you get through to 
them, tell them the same thing. Re¬ 
member, not on the airport, over it.” 
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Bit] picked out the ship clearly through 
his infra-red-ray telescope. The air 
churned with flame 


“Where shall T sav you've gone, Bill?” 
Tony asked. 

But there tyns mi one listening. Bill 
was halfway down the stairs. 

Barnes Field had suddenly become a 
place of feverish activity. Scotty Mac- 
Closkey and Martin, the master me¬ 
dia nir* were working their men at lop 
speed, checking over the gigantic car¬ 
rier-transport and Bill’s Lancer. A 
dozen mechanics and grease monkeys 
were swarming over the sleek-looking 
monster. 

Her sixteen-foot props became shim¬ 
mering disks as Scotty Hasted the two 
fifteen-hundred h,p. supercharged Die¬ 
sels. Above and bchi nd Scotty's head, 
on a circular platform, young G or flop 
was iusj ice ting the rupid-firing one- 
pounder. 

In the midships section, Carlyle, a 
black-haired kid with Irish-blue eyes, 
was going over Sandy’s fast little fighter, 
the Eaglet. Suspended by its landing 
hook from an overhead girder, the 
Eaglet was locked rigidly in place on 
the girders, anti hung with its cockpit 
just above the level of the deck. Be¬ 
hind the Eaglet’s hangar, Miles was 
greasing the mechanism of a retractable 
machine-gun turret. 

Behind the dining saloon, living quar¬ 
ters and lavatories, old Charlie, the cook 
and tail machine gunner, was checking 
the supplies in the galley. 

Up in the glass-inclosed nose Martin 
was inspecting the ,50-calibcr machine 
gun and the l>omb sights mid releases. 
In the two cockpits aim ft the engines, 
McCoy and Neely were breaking flown 
their guns and inspecting them with the 
fond delight of two mothers administer¬ 
ing to their young. 

The big ship was ready to go when 
Bill hud finished wanning up the Lancer, 
14 You’re in command of the earner. 
Scotty,” Bill shouted above the roar of 
four engines, “Gel fifteen thousand un¬ 
der you. Til be a couple of thousand 
above you. I’ll lead the way. Are you 
ready to go?” 

Scotty flicked ti switch on his Instru¬ 


ment panel ami checked his crew over 
I lie intercockpit telephone. 

“We're ready to go, hoy,” Scotty said 
solemnly. 

"Lei her ride!” Bill roared. 

The big transport rolled down the con¬ 
crete with ponderous grace, Scotty 
bounced it off the runway and took it 
upward in wide, sweeping spirals. 

The three thousand horses in the nose 
oF the Lancer blasted forth like a sym¬ 
phony heavy with brass. Bill kicked 
I he ship around into the wind and 
streaked down the runway with the 
speed of a silver bullet. The sesqui plane 
gear rose smoothly to disappear Into the 
belly and wings. lie took the ship to 
seventeen thousand feet ami made eon- 
tael with Scotty on the radio. 

“Jack her up to three fifty,” he said. 
“And tell vour crew to keep their eyes 
open. Some one may drop in to call 
on Vm and they’ll bring machine-gun 
bullets instead of calling can Is!” 

“Q. K., Bill,” Scotty said, and bis 
voice was eager. “It s nice to be going 
back to the wars again/’ 

“You may wish you were buck on 
the field with, your knitting!” Bill 
growled. 

IX—VICTORY 

Bill laid a course that took him high 
above the industrial towns of New Jer¬ 
sey and the Poeono Mountains, 

Above Harrisburg, Pennsylvania, he 
spoke to Scotty again, “We’ll follow a 
course along the Pennsylvania Hail- 
road,” he said. “Everything O. Kk?” 

“0. K./’ Scotty answered. 

They left the Allegheny Mountains 
behind as they sped above the famous 
Horseshoe Bend beyond Alton mi. At 
Pittsburgh, where the Allegheny and 
Monoiigahcla Hi vers formed ii junction, 
they saw the first sign of the horrible 
floods that were forming in the valley 
of the Ohio River, 

“A perfect set-up for the old pirate,” 
BUI growled to himself. Then added, 
“If Pm right!” 

Wheeling, West Virginia, and then 
Columbus, Ohio, flashed tinder their 
wings. As they neared Dayton* Bill Ix:- 
gan to chant Shorty's call letters into 
Ids microphone, 

“Shorty answering. Bill/’ came to Isis 
ears in a moment, "Pm alnm.-l on your 
tail. 1 spotted you at Columbus.” 

“Right, fella/’ Bill said, “Your 
Snorter is all right?” 

"Hiding like a. summer breeze,” Shorty 
said. 

“Ammunition?” Bill asked, 

“O. K.” 

( Tm going to try to get Cy and Red 
now/’ Bill said. 

Two minutes later they both checked 
in. They were circling above the army 
field at Dayton, 
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“Right/* Bill said, “Are you all lis¬ 
tening ih?” 

They checked in one after another* 
“Scotty,” Bill said, "you'd la. 1 tier let 
young Carlyle take the Eaglet out of 
the transport now. We’re going to need 
him, I think. Red, you and ShorLy take 
a position on each side of the transport 
when Carlyle gets the Eaglet away. Cy, 
you get under the tail, young Carlyle 
just above it, I'm going to stay a cou¬ 
ple of thousand feet above and in front 
of you* 

“We cut due south at Dayton until 
we are above the Ohio River. Then wc 
cut west until we strike the L. & M, out 
of Cincinnati. After we strike the 
L. & M, I’m going to step on ahead. 
You follow the railroad, Scotty/* 

" What are we doing* playing hare and 
hounds, Bill?” Shorty asked, 

“No!” Bill said sharply, “Maybe I’m 
a .sucker, I don’t know yet. I’ve just 
added up a lot of things and it’s pos¬ 
sible l don't have the right answer. If 
Pm rigid, you want to keep your pow- 
der dry, because you’ll be needing it,” 
Twenty minutes later the great 
swollen mass of water that was the 
Ohio River appeared be neat It them. It 
was far over its banks, flooding cities 
and villages. Ten minutes after that 
Bill said into his microphone, “There’s 
the L* & M* dead ahead. Keep your 
radio switches open. If I tell you to 
step it up. I’ll mean just lluit/’ 

Ifc opened his throttles ami poured 
.soup into his engines as he took the 
Lancer to fifteen thousand feet. Far 
ahead of him he saw the Kentucky 
Kiver winding its way through the low¬ 
lands to join tire Ohio. He took a pair 
of binoculars from a flap pocket and 
swept the sky in all directions. 

Then, ns he thundered closer and 
closer to that spot where lhe L. & M. 
crossed the Kentucky River he saw 
wlrnt lie had been looking for and he 
knew a savage joy. 

He bad not seen the two-place, low¬ 
winged monoplanes he had been seeking 
because they were far below him. He 
counted them as they broke Lhelr forma¬ 
tion and began to circle at a thousand 
feel. There were three flights of six 
[dunes each. 

As Bill sped high above them he 
came around in a vertical bank so that 
he could sec them more plainly. Sud¬ 
denly his heart stood still. Tlie eighteen 
planes were circling above two trains 
that htul stopped just before the first 
one plunged into the Kentucky River, 
The railroad bridge was gone! 

“! thought so!” Bill said softly. He 
stuck Lhe nose of the Lancer down as 
thirty-six men went over the sides of 
those eighteen ships with parachutes 
strapped to their backs. 

The ’chutes floated out behind them. 
Then thirty-six balls of cotton began 
their descent to earth. The eighteen 
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"ray monoplanes started in eighteen 
different directions as they heard that 
screaming comet that wa$ the Lancer 
coming out of the sky* 

At two thousand- feet, Bill yanked 
back on the slick of the Lancer until 
it seemed the tiling would collapse like 
a ring of smoke caught by a breeze< 
But the nose came up, and Bill saw that 
all thirty-.dx of those men Booting to 
earth carried machine guns with theiuu 
Then he saw six of the eighteen planes 
form a V, At u flip of the tail of the 
leader l he six ships dived until they 
were only three hundred feet above the 
second of the two stalled trains. As 
they sped over the train they each 
dropped three hventy-five-ponnd bombs 
ou the top of it. Wood, steel, dirt* 
stones and smoke belched out of the 
ground* The six gray monoplanes 
zoomed upward, to be followed by six 
more in formation. 

The remaining six formed an arrow¬ 
head column and stuck their noses to¬ 
ward Bill as he yanked the control col- 
until of the Lancer back again and look 
it upstairs. He laughed as he did it. 
But it wasn't a laugh of merriment, 
it was a result of that same savage joy 
Hint had made him glad he lmd arrived 
in time. His voice was a snarl when 
he spoke into his microphone, 

“Pour in I he Soup!” he roared at his 
men. “I found what I jwas looking for. 
Shorty, the Black Hawks gang of ban¬ 
dits have blown out the L. & M. rail- 
roud bridge over tlie Kentucky River. 
A gold train carrying over a hundred 
million dollars to the new government 
gold depository near Frankfort is stalled 
this side of the bridge. 

"Eighteen of those gray monoplanes 
just dropped thirty-six men with ma¬ 
chine guns over their sides. They're 
bombing the train to blow it open to 
get to the gold. The train Is guarded, 
but they're murdering the guards. Pour 
in the soup! I'm coming back to join 
you!" 

“Aren't you going to stop them, boy?" 
Scotty asked, 

“That's just what we're going to do/' 
Bill snarled. “I'm signing oil now to 
get Tony. I want to tell him to get 
James Morton in Washington and have 
the army send a squadron here after 
wc get through mopping up. They'll 
never get here in time to save that train 
crew and guard, nor the gold/' 

Three minutes later Bill whipped 
around on one whig and took a jairi- 
tiou above the transport. The eight¬ 
een gray monoplanes had formed three 
flights of six planes each and had 
t'limbed a thousand feet above Bill and 
Ids men when they attacked. 

“You 1 !! have to protect yourselves, 
Scottyl” Bill screamed as they dived, 
“They can't get close to you if your 
men use their guns right!" 

Then they were on them, their guns 


spewing fire and lead and death* Bill's 
men broke their formation and shot out 
of that terrific concentration of fire 
when the eighteen diving si lips were only 
four hundred yards away. They zoomed 
and rolled and came up and over in 
flash iug Lnmehnamis to escape. 

Bill waited until the six ships that 
were diving on him were only two hun¬ 
dred yards away, lie could feel bul¬ 
lets hammering into the metal wings of 
the Lancer and knew that she was be¬ 
ing raked with a fearful amount of lead. 

Then he got one of the gray ship? 
under Ins .rights and his fingers clamped 
down on his gun trip. He fired just 
eight shots at that first one and saw 
the pilot slump over his stick. He cor¬ 
rected Ids aim and another speeding gray 
streak came finder his eye, He saw his 
bullets drive into the engine bousing 
and saw flame shoot out of the oil-gush¬ 
ing hole nnd lick back. 

He yanked back on his Stick to zoom 
above the other four ships and came 
over on las back. He cased his con¬ 
trol column forward and roared down 
in uti inverted dive. He shifted his fore¬ 
finger to the trip of Ills 37mm cannon 
as a gray ship banked over on one wing 
to turn. His shells ripped into the 
climbing nose of the two-pluce fighter 
ami it became a great ball of 'black 
smoke and orange flume. As the-smoke 
disintegrated, steel and wood and what 
had been a man scattered to the four 
winds. He had literally lorn the ship 
to bits with Jus powerful shells* 

As the three remaining ships in that 
flight darted at him he opened I us throt¬ 
tles and hung lhe Lancer on its props. 
From a thousand feet above the flam¬ 
ing battle he saw that the careful align¬ 
ment of the other two flights of gray 
ships bad been ripped apart by the tac¬ 
tics of his men. He saw that the fight 
was divided into four parts, and in the 
center of each part was a yollow-aiul- 
scarlet Snorter fighting (lesperately for 
its life. On the outside cruised the great 
carrier-transport, with Scotty trying to 
get in where Ms men could get a shot 
at the enemy. 

And he saw another thing. He saw 
that one of the gray monoplanes had a 



special marking on the side of it. The 
pilot was staying on the outer rim of 
the battle, darting in now and again 
when he thought he saw an opening, 

“That,” Bill snarled* “would be the 
leader of the squadron/' 

He brought Lite Lancer around in a 
Bashing clianfielle and stuck the nose 
down. Hi* finger damped, down on his 
gun trip when he was three hundred 
yards away from that ship with the spe¬ 
cial markings. But the gray monoplane 
had seen Bill make Ms dive, and the 
pilot skillfully slipped Ms ship out of 
range of Bill's screaming bullets. Bill 
leveled ofi and chmidellcd back to the 
attack. 

The monoplane came up and rolled 
level at the top of Iris loop and gunned 
his engine. The two ships roared at 
one another at terrific speed. Bill's face 
was a mask of concentrated fury as he 
tried to gel the Ship inside his hair 
sights. His finger damped down again 
and his tracers told Mm that Ms bullets 
were tearing into the right wing of the 
monoplane and creeping toward the pi¬ 
lot's cockpit. But as they diewed along 
the side of the fuselage again, the pilot 
threw his ship out of range. 

"You can’t rio that forever/' Bill grit¬ 
ted through clenched teeth. “No mur¬ 
derer can live forever/' 

The two ships streaked and tumbled 
through the sky, their chattering guns 
flaming* their props screaming defiance. 
The leader of the gray ships was slip¬ 
ping away from Bills deadly attacks 
until nu ability that was uncanny. 

Then Bill saw the man laughing as 
they swept by one another at terrific 
speed. Far an instant he could not be¬ 
lieve Ms eyes. He nearly lost control 
of himself. The man was laughing at 
him! 

TIis laxly begun to drip with perspira¬ 
tion. He gripped the control column of 
the Lancer %vith a hand that was like a 
band of steel. lie brought the Lancer 
up and over in u loop and rolled it level 
at the top us llie enemy ship whipped 
back with a wing-over. 

Again they roared at one another. 
Bill got the gray ship under hb sight*, 
then eased the control column and Jii.s 
right rudder. As the gray ship started 
to slip out of range he slipped into it. 
The shells from Bill’s 37mm cannon 
made a shambles of what had been a 
plane and a man. They disappeared in 
u bid I of orange flame as the gray plane's 
fuel tanks exploded. 

Probing the air around him. Bill saw 
that the rest of the battle had drifted 
off to the right. He and the leader of 
those gray monoplanes had been fight¬ 
ing a lone battle. Tie saw a gray ship- 
zoom up ana then begin to flutter to 
earth ns he raced buck to aid his men. 

He went into that mass of snarling* 
raging ships like a charging rhinoceros. 
He tore through the ranks of the enemy 
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-hips swerving neither to the right nor 
to the left, his guns belching death. 

As three of the gray ships whirled to 
poun£f on him lie flipped over like u 
hawk and dived on their flank. His fin** 
ger came down on his trip as he caught 
one of them under Ms sights. His burst 
of fire lasted only a part of a second. 
But U was enough. The pilot shot up 
in his seat like a jack-in-the-hbx arid 
was lhrowii dear its the ship nosed down 
into a spin* 

Bill saw Sandy's Eaglet, piloted by the 
i a pubic hand of young Carlyle, follow¬ 
ing a gray ship as U pulled up steeply* 
rolled out of a loop at the top and 
dived back with its guns chattering. lie 
wanted to shout a word of warning to 
Carlyle, But the words would have 
been wasted* lie brough! his Snorter 
up ami over on its back as bullets 
drummed into his tail. At the top of 
his loop he neutralized his controls and 
opened his throttle* Hanging head 
downward, Carlyle lined up the gray 
diip in his hair rights and tripped his 
guns* Fire and smoke belched from the 
monoplane's engine housing* as Carlyle 
lure *by it. The pilot dived over the 
dde as flames licked buck into his face* 

Off to the right, Shorty was the cen¬ 
ter of a delirious whirlpool of flaming 
death. Three gray ships were trying to 
get him in the vortex of their fire. Bill 
whipped away from the attack of two 
-Hip*- and went to Shorty's aid* Hu 
pounded one of the gray ships into 
debris with his cannon as Shorty injured 
lead and death into another one. 

At the same instant* Cy Hawkins’s 
yellow SnorLer flashed over in a dazzling 
inverted loop to throw a plane off his 
bill, ami came up under the tail of a 
gray monoplane. The monoplane stag¬ 
gered drunkonly ns Cy hipped his guns, 
pouring lead into it. Then its nose fell 
away as Cy ripped its fuselage to rib¬ 
bons with a furious fusillade* As It 
darted its last plunge to earth to dig 
its own grave, the wings folded back 
like the wings of a diving duck. 

Bed Gleason followed another of the 
two-place monoplanes toward the ground 
while he ripped out its entrails with his 
guns. And as was his custom in the 
thick of battle, he was singing at the 
top of his voice* 

Thai was enough for die little bevy 
of gray planes that were left. Bill 
and his men bad sent eleven of them 
crushing to their death. The seven that 
remained peeled oft with only one 
thought in mind: escape. They were 
not the same planes Bill had sighted 
only fifteen minutes before. There was 
no semblance of order about their flight. 
They dived out of tile I hick of battle 
m seven different directions. Their 
throttles were wide open us thev poured 
juice into Iheir screaming engines. Their 
white faces were strained and unreal 
a* they glanced back. 


"All right!” Bill roared into his mi¬ 
crophone. “Let ’em go! We don’t wont 
’em. Get back over those trains and 
clean out those mad due gunners that 
are laying siege to them. Dive low and 
attack!" 

The four Snorters came up and back 
to form it wide* ragged V behind Bill* 
But there were no machine gunners lay¬ 
ing siege to the gold trains now. They 
had been driven off by the fury of the 
defense or the guards stationed inside 
I lie trains. The crews and the guards 
of the trains Waved their arms at Bill 
and his men as they roared overhead 
"Look off to the north, Bilk". Shorty 
shouted into his microphone. 

Bill and his men looked. They saw 
not one squadron of army planes, but 
three. Firing low was a squadron of 
eighteen attack planes. Above them 
bellowed a squadron of twelve bombers. 
High in the sky was a squadron of 
eighteen pursuit drips* 

"The marines have lauded,” Bed Glea¬ 
son said, "and have the situation well 
in hand!” 

“Calling all planes* . * . Calling all 
planes," Bill ehanLed into his micro¬ 
phone. “Proceed back to Barnes Field," 

Bill ordered. “1 - " 

“Bill!" Tony Lamport voice cut in* 
“Tony speaking, Bill . * . Tonv speak¬ 
ing.” 

“0. It., Tony/ 1 Bill snapped. “Go 

ahead l 1 * 

“I just had word from a hospital In 
Raleigh, North Carolina, Henderson 
was shot down over Dismal Swamp. 
Some natives saw the buttle and found 
him. He has a wound in iris shoulder* 
and Is badly bruised* Thev sav lie’ll 
be O* K/’ 

“Right,” Bill said, “We-—" 

“Just a minute. Bill" Tony said* “I 
had word from Bev a couple of min¬ 
utes ago. He got me on our old wave 
length. lie landed on a private field in 
Connecticut. It was a trap, he said. 
Some one stuck a gun at him* and when 
be tried to gel back into Ills Snorter 
they creased him. Just a surface wound 
that knocked him cold. When he came 
to he was in a room with Sandy* The 
kid is O. K.* except for bruises. Bev 
managed to overjanver his guard. Then 
lie and Sandy captured the man Bev 
says is the Black Hawk, Sandy cov¬ 
ered him while Bev made contact with 
me* 1 fe says son ie one will ]rave to get 
there soon* He lues one gun with seven 
shells in it. He says we can find the 

private airport hv-” 

“O. K.* Tony!" Bill said. “I know! 
I’ll bo there tn an hour. Tell him that 
if he makes contact with you again. 
Fin on my way! All planes proceed 
back to Barnes Field*” 

X—THE CAPTURE 

BILL circled twice above the large* 
rambling bouse before he cut down into 


the wind and took the Luueer in beside 
Bev's Snorter, He killed his engines* 
locked Iris brakes and stepped > out on 
the deserted air field. 

He took a path that he believed would 
take him from the field to the rambling 
house. It was half hidden in the foliage, 
and when lie came to the narrow gate 
it was entirely hidden. But the gate 
was open* lie had been wondering bow 
Bev had got from the big house to his 
Snorter and back again without being 
burned to a cinder, 

Bev Bates opened the front door of 
the big house. His bead was swathed 
in bandages. Bill shook his hand and 
said* "I should have given you better 
instructions, Bev. Fra sorry, i wasn't 
entirely sure about things*” 

Ymmg Sandy was holding a gun on 
old Caleb Ihmmlms when Bill went into 
1 lie room. His sunken eyes were glar¬ 
ing with all thrir old defiance. He was 
still the “swashbuckling old pirate" Bill’s 
father had told him about* 

“You’re smart. Bill" old Barnabas 
said* "You’ll get places” 

“So will you” Bill said, “Blit you 
won't like it. You'll rut in prison.” 

l Tm nut there yet, son/ 5 lie answered. 
"How did you do it. Bill?" 

"It wasn't hard/* Bill said* “when I 
began to put things together. I’d only 
seen you a couple of times In my life 
before the night of your fake robbery 
bere* You’d never bothered to get in 
touch with the son of your old friend 
before you gol this diabolical idea." 

"You'd have wanted money like every 
one else,” the old man said. 

“You knew the job you were con¬ 
templating was right down my alley/’ 
Bill said* “So you pulled the first trick 
will me present to allay suspicion. But 
when I began to check later I remem¬ 
bered you had told me about the private 
airport on your hind. Ami I remein¬ 
hered the utter callousness with which 
you looked at the dead body of one of 
your old employees. It wasn’t human, 
“Then, you couldn't help getting even 
with your old rival Leonard before you 
pulled your big job, It was a duplicate 
of the robbery Here* Yon thought you 
would allay my suspicions again when 
you suggested that Leonard get in touch 
with me* Leonard laid me about your 
hatred for him. I was pretty sure then. 

“But T was not certain. When you 
grabbed Sandy I remembered 1 had told 
you I regarded him with the same af¬ 
fect ion I miglit have for a son, if T Imd 
one. You thought you could gel to me 
that way* You almost did, 

‘T sent my men out over the country 
because I knew you had a fishing lodge 
in Michigan and a homo in Florida* 
But you weren’t working from either of 
those places. You were working from 
here and from some place in North 
Carolina. A piece of red clay I picked 
up on Leonard's lawn led me to North 
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Carolina. Your followed Hender¬ 
son and shot him down* You might 
like to know ixtfs going to live*" 

The old num didn’t say anything. 

''Where is your base down here?” Bill 
snapped* 

"Near Raleigh," Barnabas said* 

“Then I got a note from Sandy. Ilia 
last carrier pigeon brought it in me/ 1 
Bill laughed* "How did you get hold 
of that pigeon, kid?” lie asked Sandy, 

‘Tie gave me a note to send to you” 
Sandy pointing to Barnabas. "I 

ate the one he gave me and switched 
the one you got/ 1 

"Like every one else/' Bill went on. 
Td been reading about the gold tram.- 
Uldng gold from the mints at New 
York, Philadelphia, and Denver to the 
new fortress in Kentucky, i knew that 
was what you had up vour sleeve* You 
were going to use the same tatties you 
used in those two robhcries-—dropping 
men in parachutes. I suppose there 
were trucks near by to pick up the 
goidr 

Barnabas maided* 

"And you figured the floods would 
help you, too/" Bill said, "1 wasn’t 


sure, but 1 look a chance, i knew a 
gold train was scheduled to leave Phila¬ 
delphia last night. 1 got there just in 
time* You have about hfly murders 
against you, Barnabas/’ 

"You stopped Vfla, dir” Barnabas 
asked. 

"We stopped ’em/ Bill said, "What 
in hell did you want all that gold for?” 

"Hie government Bulk all my gold 
mvay from me/' Barnabas snarled. "X 
dug my fortune out of the ground in 
the form of copper and turned it into 
gold* The fools in Washington are gath¬ 
ering all the gold men have dug out of 
the ground all over the world* What lire 
they going to do with it?" Barnabas 
'■norted and answered his own question, 
"They’re going to pul it bark in the 
ground down in Kentucky, Dues that 
make sense, you fool?" 

Bill lifted his eyes as a telephone bell 
pealed ill a comer of the room, Bev 
Bates lifted the receiver and *poke into 
the mouthpiece, 

"Yeah* Tony," he -aid* "They’re 
what- ,J 

He grinned at Bill and Sandy as he 
listened, " We'll be back liefure Jong,” 
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he said to Tony, and hung up the re¬ 
ceiver, 

"Tony says the papers arc out with 
<peckd editions,” Bev said. "The whole 
country knows about it* Congress is 
voting a special appropriation for you* 
You Ye in the head Hues again, Bill/* 

"So is Barnabas,” Bill said bitterly* 

"Ear Sandy screamed, and leaped 
across the room* lie tried to tear old 
Barpubas 1 clawlike hand away from his 
mouth* But he wasn’t in time* The old 
man’s gaunt face looked like a death’s 
head as lie grimaced at Bill. 

"They'll never put me in prison!” he 
?idd* "fit lie dead in sixty seconds* 
You’re the only man who ever beat me 
completely, Bill!” 

His face [witched spasmodically while 
Bill tried to get a doctor on the tele¬ 
phone. Then he died. 

"A Congressional appropriation, Bill!" 
Sandy said* "Gosh!” 

"WeT| need it/’ Bill said* his eyes on 
Barnabas* Suddenly lie switched them 
li* Sandy. "And you" he said, vl You f re 
grounded for sixty days for taking a 
Snorter out over the Atlantic on a night 
like last night!” 
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were recently delivered one month ahead 
of schedule. Portugal has ordered ten 
new Junkers Ju*52 bombers and a new 
aerodrome i> being built at Torres Ve- 
drag to allow for the expansion of the 
service* 

TRANSPORT 

NEW RECORDS were made by all 
air-line operator* in this country during 
1980, 1,02(UJ3I passengers were carried, 
showing a rise of seventy-six per cent 
over the previous year* Domestic air 
lino flew 05,777,220 miles in that time 
and carried (1,958*777 puuuds of express. 

"Air crashes/’ >a\> Colonel J* M no roe 
Jo]in.son. assistant secretary of com¬ 
merce, "are due to our pioneering spirit. 
We continually overplay our hands* we 
keep OUT technicians, with their develop¬ 
ment, behind us* and not ahead of us. 
They cannot catch up with our needs*” 

British Airways Ltd,, with a line be¬ 
tween London and Sweden, have paid 
#300,000 for five Lockheed Elcctra 
transports* The explanation is that they 
cannot buy commercial ships in Great 
Britain* as all aircraft faetorir- are 
working on air ministry contracts ami 
are building only military planes* The 
new Lockheed* will be delivered in June. 

American Air Line* lias installed 
"storm windows” on their planes. The 
device consists of a sheet of light, trans¬ 
parent cellulose material* about 8 x 10, 
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mounted inside the regular window glass 
on felt strips, which allows a one-eighHi- 
ineh air space between the two plates* 
A Sikorsky S-42 was recently flown a 
distance of 1,552 miles from Santiago to 
the Straits of Magellan by two Chilian 
pilots in just over ten hours, which in¬ 
cluded one stop for refueling* 

A special Italian Savplft-Marchetti 
$-77 has been built for trial rims be¬ 
tween Rome and South America. It 
will use two 1.000 h*p. Fiat motor- and 
have a enuring speed of £00 m.p.h. The 
iir.'-l trip will l>e made some time next 
month* 

SPEED RACE 

T1IE apparent lack of iuterest in the 
coming New Ydrk-to- Parts Flight to 
honor the first nonstop flight between 
these two eifies by Colonel Charles A. 
Lindbergh, can be accounted for in sev¬ 
eral ways: First. American pilots feel 
that the French Aero Club 1ms "writ¬ 
ten the rides,” to suit their own desires. 
The rule that all competing planes must 
he powered by two or more motors irUles 
out planes like Frank Hawks’ Time FHes 
and Howard Hughes' racer. 

The European entries appear to be 
tracked by the government* behind 
them. Italy is entering a flight of 
Sayoia-Marchetti S-7Us, which are 
bomber types with retractable under- 
ea fringes. They are fitted with three 


Ifiotta-Frasehini engines which develop 
son h.p. apiece. They have a maximum 
range of more than 4.000 miles and a 
cruising speed of 275 miles per hour, 
according to Italian authorities* 

The British J). II, Comet* which was 
flown by Scott and Black in the Mofc 
bourne race in 1034* lias been put up 
for sale in England* There Is a big 
probability llmt it will be rebuilt by a 
sporting 1 syndicate and flown hi the New 
Yurk-to-Paris race. 

Three French machines have been en¬ 
tered with government backing, and 
there is a possibility of one German en¬ 
try, Whether the United Slates will 
produce an entry in time, either through 
private means or through the govern¬ 
ment. is not known at. this writing. 

The Air Trails booth at the National 
Air Show* held in New York early in 
February, was one of the fen lures of the 
highly successful display* Many noted 
pilots, authors and artists visited the 
booth* A framed oil painting of Time 
Flies t fey Frank Tinsley, was presented 
to Frank Hawks by Clyde Paugborn. 

Four American light planes will at¬ 
tempt a flight to India this summer* 
The group headed by Major Merrill K* 
Riddick of Dansvilte, N* Y„ will lead 
the formation, which will cover Los An¬ 
geles, British Columbia, Alaska* China 
and India* 
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MODERN MOTORS 


engines, or who, of laic* I lave studied 
the present-day model aircraft motor, 
will thoroughly understand* 

However, to make it clear we have 
offered a cl tit gram of t hi* two-stroke sys¬ 
tem* The drawing is done in the sim¬ 
plest form, For clarity, in the portion 
H) we see the inlet and Scavenging 
stroke; (£) the compression stroke where 
the itir inlet to the crank case opens; 
(ii) the top of the compression stroke 
with all ports closed; (4) the power 
stroke. 

The simple type of two-stroke en¬ 
gines use the crank rase as a preliminary 
compression chamber. The downward 
motion of the piston providing some, if 
slight, compression. Air alone is slightly 
compressed here, so that when the inlet 
port is opened, after the piston passes 
the opening, this partially compressed 
air surges up and into the compression 
chamber. The shape of the piston head 
has helped in directing the clean air to 
its place and the burned gases are 
guided out through the exhaust tube. 

Once the new, clean air is compressed 
again, a charge of atomized fuel is in¬ 
jected into the compression chamber, 
which is spontaneous}# ignited. The 
high pressure set up in the combustion 
chamber forces the piston down for the 
power stroke* 

The Junkers “Jumo” engine we have 
offered as a representative aircraft 
Diesel, uses this two-stroke principle. 
The Vee-T2 Deschamps Diesel, made by 
the Lambert Engine & Machine Co,* of 
Moline, which was designed by D* J, 
Deschumps of the Minerva Company in 
Belgium, also uses this two-stroke sys¬ 
tem. 

A four-stroke system is in use on 
some aircraft Diesels* The American 
Guiberson, rated at 240 h.p.* uses the 
four-stroke system, ns does the British 
Bristol Phoenix. But in general it seems 
that the four-stroke principle is more 
widely used on larger Diesel plants de¬ 
signed for stationary and commercial 
purposes* 

The four-stroke principle in Diesel de¬ 
sign is practically the same as is used in 
ignition-combustion engines. Air is 
sucked in on the first stroke, compressed 
on the second, fired when the atomized 
oil is injected into the cylinder on the 
third? and the exhaust stroke follows. 

Of course, the modem Diesel is a little 
more elaborate and efficient than the 
general explanation given so far* To 
improve the motor and to increase its 
horse power and general efficiency, the 
designers have had to work out suitable 
cylinders, combustion chambers, and 
injection nozzles* 

tn the early days the Diesel was a 
slow-moving beast designed for heavy 
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work. The combustion chamber was a 
plain* open affair into which the fuel 
was injected either by air pressure or 
by some form of mechanical injection. 
But, in time, the engines became smaller 
and the rotative speeds increased, de¬ 
manding more efficient cylinder and pis¬ 
ton design and injection nozzles that 
would stand up under great speed. 

It was found that for greater efficiency 
some system find to 1m, 1 devised to im¬ 
prove the mixture of fuel with the air* 
Concave-headed pistons were designed 
to mushroom the air in the cylinders* 
Some designers installed systems 
whereby the incoming air passed through 
the oil spray, while others went in for 
designs that gave wide turbulence to the 
incoming air in an effort to mix the two. 
But then it was found that any form of 
turbulence during the compression of 
the air* or during combustion, often in¬ 
terfered with the free burning of die 
fuel. Heat was lost to the piston and 
any heat loss lowered the efficiency of 
the engine. 

To overcome this, some designers 
added a smaller combustion chamber, 
or actually divided the combustion 
chamber in which this turbulence was 
confined to the smaller, upper portion; 
Air was mixed with 1 the incoming fuel 
in tliis “turbulence olianilieri' and forced 
out through a lower throat into the 
main chamber* 

After that problem was solved through 
several forms of this so-called “turbu¬ 
lence chamber 11 the designers then went 
to work on the ftiel-iinfection system, 
just ns automotive engineers went to 
work on the ignition problems of the 
automobile. 

In general. Fuel may be fed to the 
Diesel in two ways: By air provided 
through a compressor; or the solid fuel 
may be forced into the compression 
chamber by means of a mechanical 
pump. 

Air-injection Diesels are used exten¬ 
sively for large, slow-speed stationary 
and marine units. The system has ninny 
points in its favor, for it offers an im¬ 
mediate and dean-burning combustion. 
Also, an engine with air injection can 
be controlled over a wide range of speed 
and loads. The objection to the sys¬ 
tem is that an air compressor of two or 
more stages must Ijc used, and tlic 
initial cost or such a compressor is very 
high. 

The pump systems of a common rail, 
or an individual-cylinder type, appear 
to work well on aero Diesels, The com¬ 
mon-rail system comprises a single 
pump which directs the fuel to a header 
or common rail under high pressure. 
Then, from this common-rail feed are 
carried individual high-pressure tubing 


pipes to the nozzles* In the individual 
pump system, a series of pumps arc 
connected to each individual cylinder* 

The nozzles which lire used to inject 
the atomized fuel into the cylinders may 
have a single hole in their tip or « 
number of smaller drilled holes. The 
single-hole type will not dog easily, bid 
the multiple-hole nozzle aids in atomiza¬ 
tion and mixing. 

The problem of the Diesel, as Far as 
its use as an aero motor is concerned* 
will be found in the fact that a com 
p cession-ignition engine must be so built 
to stand unusual pressure and stresses. 
For instance, the ordinary spark-igni¬ 
tion engine has a compression pressure 
of 120 lbs. i>er square inch and on com¬ 
bustion the pressure is about 450 to GOO 
lbs. per square inch* In the Diesel, the 
designers face a compression pressure of 
from 400 to GOO lbs. ]M i r square inch 
and on combustion, a pressure of from 
GOO to 1*200 lbs* ]>er square inch. 

Thus we see that ordinary design 
mid spark-ignition conditions do not 
come up to the manufacture of Diesels* 
In general terms, they must Ik* built 
twice as strong* This is reflected in the 
fact that the modern 1,000 h.p, radial 
engine weighs not much more than 1,000 
pounds, or. roughly speaking, one pound 
per horse power. The Deschamps 
Diesel, one of the best of its kind, weighs 
2*400 lbs. and produces 1,300 h.p*, or 
twice as much jier horse power as the 
spark-igiution ratlia 1. 

There is no question but that the 
Diesel has reached the stage where it 
must be considered as an aviation power 
plant* The German Junkers “Jiimo" 
has been in use on some of the Luft- 
Hansa Junkers airliners for months 
now, with no trouble of any sort* The 
500 h*p* Clerget 14-cylinder radial Diesel 
has shown its worth on Jong cross-coun¬ 
try and altitude lights in France* At 
the present Lime two are being prepared 
for an attack on the world’s altitude 
record* and the French government has 
set aside a large sum of money to allow 
the designer* Pierre Clerget, to go fur¬ 
ther with his work. 

The flights of the airships Hindeiiburg 
and Graf Zeppelin have shown us what 
the 1,200 h.p. Mercedes-Benz Die*sels 
can do under most trying long-distance 
flights. 

The United States has apparently 
taken over the Guiberson Diesel En¬ 
gine Co,* in Dallas, Texas, since the 
firm produced its A-U80 aero Diesel* 
which obtained a department of com¬ 
merce rating a few years ago. Officials 
qf the firm inform us that they are 
working, under government supervision, 
on Diesels, the details of which arc not 
to be announced for some time. 
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From this t lieu, we must presume that 
this country h interested in the Diesel 
its a power plant for aircraft. How far 
they have progressed can not be told, 
hut the Packard I inn has apparently 
given up it- attempts, which began so 
brilliantly a number of years ago. 

However, the Deschamps Diesch 
which is a twelve-cylinder in vertex I-Vee 
engine, appears to Ik* on a par with any 
of Die best European plants. Wc have 
no record of its being used u\ any great 
length in any airplane, and we must pre¬ 
sume Hint the firm is .still experimenting 
with it—perhaps under government su¬ 
pervision mid secrecy* 

15id let us look into a tried and tested 
Diesel and see what the modern aircraft 
compression engine h made of and how 
it works. Well consult the drawing on 
the Junkers *'Jumo f * again. We selected 
this because we were able to get suit¬ 
able photographs and information to 
use in this article, also Iwnuse it is one 
Diesel that is actually being used regu¬ 
larly on recognized air lines. 

This Diesel is listed as a. six-cylinder, 
vertical, ffiposed-piston, eompvession- 
ignition, two-stroke motor. That moutli- 
ful perhaps requires some explanation, 
lit the first place, it is obvious that the 
engine has twelve pistons but only six 
cylinders, so that the pistons are op¬ 
posed, not the cylinders. An opposed- 
cylinder engine has n cylinder and pis¬ 
ton on both sides of the single crank 
shaft and in line with each other. It 
might even be called a 180-degree Yee 
engine. The opposed-piston system en¬ 
ables the designer to obtain more power 
without greatly Increasing the engine 
size, hy placing two pistons in an open- 
end cylinder. Combustion takes place 
between the two piston heads, forcing 
the pistons to opposite ends of the cylin¬ 
der. 

In the Junkers Diesel the opposed 
piston* in each cylinder compress air 
between them on their inward stroke. 
Fuel is pump-injected at, or near, their 
common dead center and ignited by the 
heat of the compressed-air charge. 
Combustion and expansion occur on the 
outward stroke, but before the end of 
this stroke one piston uncovers the ex¬ 
haust ports and shortly after this the 
other piston uncovers the inlet port, 
through whicli a rotary blower forces 
fresh air* the spiral motion of which 
scavenges the cylinder. On the return 
stroke compression begins again as soon 
as lioth sets of ports are covered* and 
the cycle is repeated. 

Fuel is fed by means of fuel pumps 
set on the rear end of each cam-shaft 
housing* Each cylinder is supplied by 
two fuel-injection pumps operated by 
two cam shafts, one oil cadi side of the 
engine. The fuel is injected into the 
cylinders in the form of spray, by four 
in ject nr nozzles. 

The engine is water-cooled and the 


radiators, when mounted on the Junkers 
G-0$ arc mounted in the Wings, so that 
they may be raised or lowered accord¬ 
ing to requirements. An oil-cooling 
radiator is also used in Ibis manner. 

The manufacturing license for tills 
motor has been purchased by the British 
Napier Co. and they have turned out a 
similar engine known us the Napier- 
Junkers "Gnlveriu,” which has a rated 
horse power of 7j20, us compared to the 
600 h.p* of the German motor. 

As a comparison with 1 lie in-line type, 
let 11$ look at a radial engine under the 
Diesel tie aimer it. 

The American Gmbcrson is a liiiie- 
cylinder air-cooled radial Diesel in 
which the cylinders, crank case, etc*, arc 
built up in the ordinary manner. The 
fuel system consists of an individual 
fuel-injeclor for each cylinder. The 
nozzle is the open type, with a pintle or 
pivot pin within the tip. Fuel is fed 
to this nozzle through tubing from in¬ 
dividual pumps situated on the rear 
half of the crank case. These am ojjcr- 
atjed by a cam integral with the valve 
cam, and inject fuel under a pressure of 
5,000 lbs. per square inch* The fuel 
reaches the pumps through passages 
drilled in the crank ease. so that the 
fuel is wanned and liquefied in cold 
weather. Tile engine control not only 
lengthens the stroke of the injection 
pumps and thus regulates the amount 
of fuel fed, but also regulates the time 
of the injection according to the r*p*m. 
estimated for each throttle setting. 
The single lever thus replaces the tliroi- 
tle, spark advance and mixture control. 

Lubrication has a double pump with 
both pressure mid scavengerlng sections. 
The single-valve per cylinder is opera Led 
through a push rod and tappet, by a 
earn turning against the crank-shaft 
movement at one-eighth engine speed. 

In the 500 h.p. ZQD Diesel of Czecho¬ 
slovakian mamifaelure, we find another 
nine-cylinder radial using the two stroke 
system. Here a. centrifugal blower sup¬ 
plies air under pressure to an annular 
chamber, which Connects with a circular 
passage surrounding the bases of each 
cylinder into which air is admitted at a 
tangent. Shortly before the pistons un¬ 
cover ports in the cylinder walls, ex¬ 
haust valves open mid the contents of 
the cylinder are discharged* On the ex¬ 
haust valves' closing, fuel oil is injedrd 
perpendicularly from cylinder heads and 
the correct degree of turbulence to the 
fresh air i> imparted by the tangential 
entry and certain depressions in the 
piston beads. 

Much interest is being shown abroad 
in the new British Bristol “Hioeuix" 
Diesel engine built in radial form, which 
in recent tests aboard a Westland “Wa¬ 
piti,' 1 weighing 4,504 pounds complete, 
made an altitude flight to 57,453 feet, 
under official observation. 

This engine has l>eon in the experi- 
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menial stage for more than ten years 
with the backing of the British Air Min¬ 
istry, Details of its construction have 
not been made public, but it is sup¬ 
posed to turn out 43.5 h.p, at 1,800 
r,p.m, arid weighs 1,080 lbs. 

With nil these types showing work 
and power output—we must presume 
with some degree of efficiency—what is 
there to hold back the progress of the 
Diesel? We have seen that one of the 
main problems is the ratio of power to 
weight. If the metallurgists can give us 
lighter alloys, all this can be overcome. 

The fire-hazard feature seems to be 
worth considering, but the opponents of 
the Diesel declare that there arc not 
enough Diesels in actual use to be sure 
that the fire hazard 1ms been materially 
lessened. We can only find out, of 
course, when planes powered with Die¬ 
sels crash. Theoretically, however, it 
would seem that they should lie freer 
from fire than a plane using a gasoline 
fuel and requiring an electric spark for 
ignition. 


But when we say Ilia I ihc Diesel will 
]>e cheaper lo run because it uses a 
cheap grade of fuel oil, the critics of the 
Diesel are really at their best. They 
claim that the only practical fuel for a 
Diesel, is the heavy oil left as a by- 
product aFtcr petroleum lias been ex¬ 
hausted for the last drop of gasoline. 
Gasoline is expensive because of the 
cost of refining and because of the de¬ 
mand, while fuel oil is cheap because of 
the comparative little demand. 

In other words, a barrel of crude oil 
can be converted into a high percentage 
of gasoline and a low percentage of 
fuel oik or vice versa. So > if the refiner 
suddenly realizes that, owing to the In¬ 
creased use of Diesels, he has a greater 
demand for fuel oil, it is natural that he 
will have to change lus prices for fuel 
oil lo make up for his loss on what lie 
would have gotten for the same barrel 
of crude oil had he refined it into gaso¬ 
line. 

So, that while a Diesel engine will run 
on almost anything—bacon fat, butter, 


lard, fish oil, and even vegetable oil— 
we must figure in practical figures. No 
air-line oj>oru!or using Diesels Would go 
out into the market buying tubs of 
butter for fuel. He will purchase the 
cheapest fuel oil lie can buy, which hap¬ 
pens to be the by-product from petro¬ 
leum after it has been refined for gaso¬ 
line. If, in the future, tile Diesel is 
perfected st> that it will replace the gaso¬ 
line motor in cars, trucks, and aircraft, 
it is obvious that the refiners will raise 
their fuel-oil price to make up for the 
loss they face in not selling gasoline. 

It may be all rather confusing now, 
but that is the argument many engin¬ 
eers have put up, and they may lie 
right. At any rate, the Diesel may be 
a fine engine, but it still has many ob¬ 
stacles to overcome. But if it only over¬ 
comes the fire hazard, it will be worth 
something. 

Next mouth wc will go into the details 
of the world's high-speed engines and 
find out what makes them stand out 
above the others. 


BOOMERANG 

(Continued from page 22 i 


Pacific Hosed behind him. He com¬ 
pared that dash across Lower California, 
the Gulf of California, and over the 
province of Sonora with that last long 
mile a murderer must walk to Hie elec¬ 
tric chair. But he was almost beyond 
thought now. His mind and his body 
were numb. He held the ship on its 
prescribed course like an automaton, 
making an occasional correction for 
drift. 

When he was over the province of 
Sonora he began studying the lush vegc- 
tuliuii beneath him, looking for the tiny 
airport where he was supposed to land. 
He lut It right on the nose, after forty 
minutes of Hying, He picked out the 
large cross that had been laid out as a 
ground strip to guide him. He gulped 
desperately to keep from being sick ns 
he circled the little field twice Lo read 
the wind sock. 

With one bust gulp he slipped I lie sil¬ 
ver ship down on her left wing and fish- 
tailed it in for a fast landing. 

Swinging around at the far cud of the 
bumpy field he taxied back toward the 
lone ’wooden hangar that stood at the 
other end. Several nondescript men in 
dirty overalls were working over the 
single plane on the field. They stopped 
work to watch Hank come hi, but turned 
away as he set his brakes near the 
hangar door. He was about to shout to 
them when two more men stepped out 
of a lean-to built on the end of the 
hangar. 

Hank cut his switch as the men came 
toward him. One of the men was 
swarthy and shifty-eyed, like Olmer. 
The other was fair-haired and blue-eyed. 


They both looked as though they knew 
their way around, 

“You're Brewer?*" the swarthy man 
asked. 

Hank nodded his head and watched 
the man with the fair hair circle the 
little fighter. His eyes were shining 
with admiration and Hank knew he was 
a pilot, 

“My name is Martinez/* the swarthy 
one said, “and this is Mr, Lund/* He 
didn't offer to shake hands and Hank 
acknowledged bis words with another 
nod of his head, 

“How does she handle, eh?* 7 Lund 
asked him. 

“0. X,/* Ilank said and slid to the 
ground. He stretched his legs and arms 
to get the kinks out of them, as he had 
done a thousand times before after a 
landing. 

“Let's go inside and get things set¬ 
tled/* Martinez said. 

Again Hank nodded. Then he began 
to laugh. Perlmps it was partly hys¬ 
terical laughter, because for a moment 
lie couldn't control it. 

“There is something fanny?" Martinez 
said and his dark eyes were suspicious. 

"Yeah*" Hank said, “there's something 
funny/' 

He was thinking of the books he had 
read about international espionage and 
the stealing of secrcL plans and infor¬ 
mation, In those books there had al¬ 
ways been little Japs who hissed through 
their teeth, mysterious Chinese who ap¬ 
peared from nowhere with terrible in¬ 
struments of torture, and silent, stealthy 
mid die-Europeans who threw a knife 
with every breath. Also a dark-skinned 


beauty with flashing teeth and a rose in 
her hair who lured the hero to his doom. 
Here he was in the midst of such an 
intrigue, and it was as prosaic as taking 
a street car flown town to get a haircut. 
He couldn't help laughing, yet he knew 
it was no laughing matter. Tic knew he 
wouldn't be laughing in a few more 
hours. He somewhat doubted if he 
would even be alive to laugh, 

“You have brought the plane/' Mar¬ 
line/ .said when they were inside, “and 
wc will complete the transaction.” lie 
reached into an inner pocket and pulled 
out a long envelope. 

“Anything tricky about handling 
her?” Lund asked. “Fve got to take her 
out of Imre and you might as well tell 
me if there is" 

“Nothing/ 1 Hank said. “She's fast 
and sensitive. You’ll get the feel of her 
in a couple of mi mites/' 

“Here," Mar Line/ said, “is twenty-five 
thousand dollars in United States money. 
You had belter count it, T want a re¬ 
ceipt,” 

“What nlnnit the other papers?” Hank 
asked, 

“I have them here/* Martinez said, 
“I will give them to you after you sign 
the receipt/’ 

“I don't sign anything,” Hank said 
firmly. “There's the ship. That's your 
receipt. Olmer said you would turn the 
money and the—those papers over to 
me when I delivered the plane/’ 

“I must have u record to prove the 
money was paid/* ilartinez said, 

“May I see those papers?” Hank 
asked. 
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"1 will give them lo you after you 
sign the receipt/' Martinet said, 

“How do 1 know they are ad there?” 
Hank asked, "Remember, the reason 
Fin here is because 1 was fool enough to 
put my mune on those gapers—not he¬ 
rn use you're laying me money/' 

“We will conduct this thing our way/* 
Martinez an id in clipped words. “The 
sooner we complete things the better it 
will he for you.” 

“Meaning what?” Hank asked, bel¬ 
ligerently. 

“Meaning, you won't get out of here 
alive/* a voice said from a window be¬ 
hind Martinez, 

The things that happened then hap¬ 
pened so fast that Hank couldn't follow 
them. His eyes flew to the window from 
which the voice had come, us Martinez 
whirled. Hank was facing the window 
so he was the first one to sec the red- 
faced man with the bulbous nose and 
iron-gray hair who stood there. He was 
leaning on the window sill and his hard- 
boiled face said he was enjoying the situ¬ 
ation. 

As Martinez whirled, his right hand 
dived for a gun in ti shoulder holster be¬ 
neath his coat. Bui it never reached 
the gun. An automatic flashed into the 
band of the man at the window so fast 
Hank did not see him go for it. As it 
-[iat orange flame Martinez staggered 
1 Kick ward and screamed. The fair-haired 
Lund pul his hands on top of the desk 
and left them there. Martinez sobbed 
as he gazed at his shattered hand, 

“Titke the gun out of his shoulder 
bolster and go over the other one/* the 
man at the window said to Hank. 

Hank obeyed. 

“Hold 'em on ’em while I gel through 
here,” the man said as he put u leg over 
the window sill. “Those three half- 
breeds out on the field will he over here 
in a couple of seconds,” 

The three men in overalls appeared 
outside the office door as the man with 
the hard face opened it. He swung his 
automatic In a semicircle and scowled at 
them. Then he snarled at them in a 
patois that Was a combination* of Eng¬ 
lish, Spanish, and Mexican, 

“Get a rope In the hangar there and 
tie up these three babies,” he said lo 
Hank. “I can keep an eye on all of 
'em.” 

After Hank had tied the hands and 
feet of the three mechanics he went back 
into the little office. The hard-boiled 
man was amusing himself by sneering at 
Martinez arid Lund. Hank had never 
seen such hatred as lie saw in the eyes 
of Martinez. Hts face was twisted into 
a marl that would have frightened most 
wild animals. 

"My name's Bronson, son,” the hard- 
boiled one said, and he put out his hand 
Hank shook it. 

“You let these rats get you in a jam, 
ell?” Bronson asked. 


Hank nodded his head. Bronson was 
studying him with eyes that were mere 
slits in his face. 

“Who gol you jammed up?” Bronson 
asked, 

lf A man named Ohner/* Hank said, 
“Em a reserve officer in the United 
States army and a civilian test pilot, 
I didn't know what Olmer was trying to 
do,” 

“They never do know,” Bronson said, 
bitterly. “Ohner—alias Sorenson, John¬ 
son, and Olsen. He's a slick worker. 
He's ruined better men than you.” 

“What do you have to do with this 
tiling?’ * 1 Hank asked. “FH admit I'm 
dumb. I don't get things straight.” 

“I've been tailing these two babies for 
three months,” Bronson said, “TheyYe 
been hanging around this field for tire 
last three weeks. I knew they weren't 
here to pick flowers or shoot crap. So, 
I kept an eye on ’em. It's lucky for you 

r did.” 

“I don't sec how it’s going to help 
me,” Hank said. “Fin washed up, f 
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can't go back, Du you know where 
that plane came from?” 

“Know?” Bronson roared. “Certainly 

I know. You've been framed, kid. 
What you should have done was slam 
this bird Olmer in the puss. You know 
what he is, don't you?” 

“1 know now/’ Hank said. 

“Well/* Bronson said, “do you sup¬ 
pose lin'd want it advertised? You took 
ii run-out powder. And you don’t look 
yellow, either.” 

Hank’s face turned the color of a 
weathered brick. His big fists cl cue bed 
and unclenched. 

“Listen,” he said, “Tm not yellow, II 
was a mrifctor of doing this nr going to 
jail. And there was a —a gir! involved” 

“There always is/ 1 Bronson said 
shortly, “You young scuts ought to 
learn to keep your mind cm your work. 
You got enough fuel to got that plane 
back where you came from?” 

“Yes,” Hank said, “But I can’t go 
back now. T toll you I*m washed up.” 
His voice rose a trifle on Hie last two 
words and Bronson glared at him, 

“You're going to take it back/* he 
giuw led. 

“What about those papers he has? 
Hank asked, indicating Martinez, 

Bronson reached over and lifted Mar¬ 
tinez to his feet by his coat lapels. lie 


dived his hand into bis inside coat 
pocket. He brought out the long eu- 
veiojw, took the papers out and left the 
currency in the envelope. He handed 
the papers to Hank. 

“Do you think these rats would have 
let you get away from here with that 
twenty-live thousand?” Bronson asked 

“f hndn'1 I bought about that/' Hank 
said, 

“And they call you Long Hank/' 
Bronson said. 'You're supposed to be 
long on caution and courage. They 
ought to give you back a teething ring!” 

“Listen!” Hank said again, “Who 
the hell arc you? Ml nits your in- 11 

“Me?” Bronson snarled. “Fin just 
an old wart who goes a round getting 
babies out of trouble. When I get paid, 
the secret service pays me.” 

“You’re Iron Mike Bronson/' nrmk 
said, find his eyes widened, 

“You're quite a gucsser/’ Bronson 
snapped. “Come on, get yourself to¬ 
gether and get going.” 

"What about you?” Hank asked. 

“Don't worry about me,” Bronson 
said. “I’ll tie these two snakes up and 
Mini'll give me n head start on getting 
out of Mexico before they catch up to 
me. 1 have a car parked down the 
road/ 1 

“What about that money?” 

'Til take that with me.” Bronson 
laughed. “That’ll keep these two out 
of mischief.” His face sobered. He 
pointed a finger at Hank. “I’m letting 
you out of this Jam,” he mapped, “be¬ 
cause I think you have the guts to go 
back; face it and clean it up. You can 
think up some stall for disappearing for 
a few hours, can’t you?” 

“Yes/ 1 Hank said, “but-” 

“But, bell!” Bronson roared. “Get 
out there and get that ship warmed up, 
Olmer probably held a couple of those 
papers out on you. He’ll try to use cm. 
Outface him, kid. Show him you have 
some guts. Knock Ills teeth down his 
throat. You’ll be .surprised at the effect 
of a broken nose.” 

Long Hank stretched out las hand 
just before lie took the little fighter off 
the ground, 

“Maybe I'll have a chance to thank 
you again some time/ 1 be shouted, 

“Maybe/ 1 Bronson said, “Keep your 
mouth shut and no one will ever know 
anything about it.” He smiled at Hank, 
and fur some reason his face reminded 
Hank of a red-faced Santa Claus. 

Hank skimmed the trees on the far 
end of the field with the fast little 
fighter and took It upstairs with breath¬ 
taking speed, have minutes later he had 
plotted his course back to the field in 
California* 

On the way back he thought about 
the astounding stories he had hoard 
about "Iron Alike” Bronson. Every 
officer in the army and navy had heard 
of Bronson mid knew about his work. 
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Then, lie began to worry about Oimer 
again. Suppose Oimer didn't back 
down? The thought sickened him. He 
wondered if he had llie guts to cope 
with him if he didn’t. 

lie made contact with liis home field 
ua the radio and told them a story about 
a dogged fuel line and a forced landing. 
He told them he would be In within an 
hour. He kissed the ground with his 
landing wheels just fifty minutes later. 

Major Stephen Knox. M. L* Meredith, 
and that little knot of worried army 
officers crowded around him as he slid 
over the side of the cockpit. He was 
amazed ut Ills own adroitness as he told 
them an imaginary story of a forced 
landing. 


“It wasn’t the fault of the ship,” lie 
told Meredith. “It was the fuel.” 

Fifteen minutes later lie was alone 
with Mtajor Stephen Knox. He looked 
ut Knox and his eyes slid to the auto¬ 
matic Knox had strapped around Ida 
waist. That would be the tiling with 
which to face Oimer, lie thought. If 
Ohncr was yellow he’d .show it tinder the 
point of a gun. He readied out n hand 
and touched the automatic. 

“Lend me that gat for a couple of 
days, will you, Knox?” he asked. 

Knox turned and stared at him. 

“Lend it to you?” he said. “What’s 
the matter. Hank. You got something 
on your mind, too?” 


“Too r Hank asked. 

“I guess we didn’t tell you/ 1 Knox 
said, “Oimer shot himself about twenty 
minutes beEore you landed.” 

“Shot himself!” Hank said. “He’s 
dead?” 

“He’s dead/’ Knox answered. “I was 
afraid you'd be shocked. That’s why 
I hated to tell you. After you made 
contact by radio and said you'd he in 
within an hour Oimer went into the 
hangar, A few minutes later we heard 
a shot. He was dead when we got to 
him. He didn't leave any note or any¬ 
thing. He must have had something on 
bis mind,” 

“Yeah," Long Hank said slowly, "He 
must have.” 


CRASH COURAGE 


sound of the transport. The roar of the 
Wasps came like thunder through the 
liaae. A thousand Feet! The fog was 
stringy, now. Through a break m the 
wall of feathery he saw it—the silver 
nose of the transport! 

Harde hunched down, lie was like a 
machine now, like a part of the fragile 
ship of rags and wire and wood. His 
hands were clamps holding to the stick* 
His feet were pistons, kicking at I he bar. 
His eyes were rivets, bolding him to the 
transport. 

The Wasps bucked and ji tiered. 
Harde cujffid. The gas was almost 
gone. He cut close across the nose of 
the big ship and the pilot signaled fran¬ 
tically. Harde swung back, and sig¬ 
naled for them to follow him. 

Harde knew his chances, lie looked 
down into that ocean of fog, and gulped. 
There was nothing there but swirling 
mist—long white fingers, reaching for 
him: bleached, while lips sucking him 
down. He jerked u look back, and 
stiffened. He couldn’t see the trans¬ 
port! 

Harde felt a chill of fear. lie bad 
turned too fast for the big ship. It 
was lost in the mist, What if he should 
ram it? What if he should hurl in like 
a catapulted thing, and knock the big 
fillip from the sky just when he bad a 
chance to save it? 

In a panic, he skidded flat and 
screamed back, circling wanly. He 
lifted up—up! He cut Ids engine and 
the throbbing roar of the Wasps came 
from right ahead of him! lie was go¬ 
ing to crash—going to smash head-on! 

A cold sweat of fear drenched Harde, 
He was flying blind—blind ns a bat. 
He jerked the stick against his stomach 
and screamed up in a light loop. He 
threw the slick across and rolled out. 
Through the fog below him swam the 
white-and-silver wings of the giant, blind 
bird, 

Harde cut down again, across the nose 
of the transport. The Wasps were eut- 
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ting in and out, sucking madly for the 
last drop of precious fuel in the wing 
tanks. Harde signaled again, and this 
time he was careful not to lose the 
big ship. 

But the fighL wasn’t over; il was just 
begun. There was no time now to make 
calculations. Tie big ship had to go 
down, and Harde had lost his bearings 
in bis inad maneuvers to keep out of the 
way of the big, blind bird he was lead¬ 
ing down. 

Harde flew ahead, and below the 
transport. lie fisted the mist from his 
eyes. Down—down—down into hell for 
all be knew, lie sat bunched and stiff 
in the pit. His hands had stopped their 
trembling. His stomach had lost its 
sickness. He way again a cold, machine 
tiling without: nerves or heart. 

Harde knew that Sykes was behind 
him, trusting him, following him. Sykes 
had to have a chance to live. It was 
up to Harde to give him that chance, 
Harde knew all this, and il kept drum 
ming in his brain like a hammer. Sykes 
was unconscious, but he was trusting 
hhii. 

Then he screamed. Through a break 
in Lite fog lie could see the drome. They 
were going in the short way and they 
were still too high. They were going to 
overshoot the field! 

Harde knew what he had to do. The 
transport was above him. Rogers might 
have seen the field in l ha l momentary 
opening in the mist, and he might not 
have. Harde cut down swiftly, drawing 
the transport with him, Down—down 
—down! 

Harde knew he was going too low. 
He was over the hangars. He was tak¬ 
ing a desperate chance to draw the trans¬ 
port close enough to the edge of the 
field to give! it room tu land. 

Fifty feet from the ground, the mist 
broke like a curtain. The wet field lay 
lielow them. Harde prayed that the 
transport could mak^ it. In drawing the 
transport down close to* the hangars. 


Harde risked a crash into the big sheds* 
He knew he was going to crash, but be 
didn’t care, 

Harde braced himself. He screamed 
wildly with glee and pent-up emotion. 
The hangar roofs seemed to leap at 
him. He saw the transport slide low 
across his head to the safety of the 
field. Then he struck! 

He wasn’t afraid, even then. He felt 
the Douglas buck and rear buck. He 
was hurled against the panel as the 
licit broke. There was a grinding, tear¬ 
ing sound as wings whipped off, A 
black wall seemed to hammer into 
Hardens eyes, blinding him, knocking 
the senses from Ids lean head. 

When he came to. the calm-eyed 
brunette from the lunch counter was 
holding a drink to his lips, 

“I knew you’d do it/’ she said softly, 
“and Sykes needs his chance,” 

“Meaning what?” 

“They’re afraid to send that plane up 
again in this fog, Sykes has just six 
hours to make Chicago and live. Some¬ 
body’s got to give him that chance/’ 

Harde shook the bleariness from his 
eyes, shoved his way through the crowd 
that had gathered, lie went over to the 
group at the transport dock. 

Rogers was protesting, “It’s no use, 
fellows. It’s — it’s .suicide to go up in 
that fog again* l know.” 

Harde tapped him on the , 4 Lrm. 
“You’ve gut the jitters, buddy. I've 
had ’em, f know, I’ve got my crash 
courage back. There are some things 
that you can’t run away from, Rogers. 
You’ve got to fight. 111 fly to Chicago* 
if you’ll give me permission,” 

Rogers straightened. With the inborn 
courage of the flying man. he said defi¬ 
nitely, “I’ll go with you, Harde. I 
haven’t lost my nerve. There’s a saying 
that if you once lose your nerve, you’re 
done forever,” 

Harde grinned fiercely as he climbed 
into the ship. He knew lfiat that saying 
wasn’t always right. 
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GETTING INTO AVIATION 


that way: they grow gradually. But 
an artificial supposition will servo our 
purpose. 

U the air line were to be altogether 
within lhe United States, the Depart¬ 
ment of Commerce would provide air- 
ways with lights, radio-range beacons 
(radio beam), radio-marker beacons, in¬ 
termediate landing fields every fifty 
miles, ami radio and teletype writer fa¬ 
cilities for transmitting various messages 
and I lie weather reports gathered 
through cooperation with the United 
Slates weal her bureau. Government 
personnel would build, main t it in and op¬ 
erate these facilities* 

Even if this elaborate outlay were 
ready and waiting, you would hardly 
know where to liegtrq so you Would took 
around and hire the most experienced 
and capable expert in air transportation 
you could find to be general manager of 
your company. He Would start hiring 
jx-ople and making purchases right away 
amJ that would involve opening an of¬ 
fice and hiring a treasurer and clerical 
staff to handle the business end. 

The cities on the line would most 
likely furnish terminal airports, with or 
without adequate buildings. If the line 
went outride the United States, procure¬ 
ment of airport facilities might even in¬ 
volve transforming deserted islands into 
modern airports, In any ease, trained 
airport engineers and construction engi¬ 
neers would be needed, with draftsmen, 
electricians, carpenters and a whole force 
of other employees of varying skill. For 
maintenance and continued develop¬ 
ment of facilities a certain number 
would be kept permanently employed. 

In some of the buildings would be in¬ 
stalled elaborate and complicated equip¬ 
ment for servicing and maintaining a 
fleet of airplanes. An expert engineer, 
thoroughly familiar with such machinery 
and capable of creative work in helping 
to develop and improve it, would be 
hired as your superintendent of main¬ 
tenance. He would have to know aero¬ 
nautical engineering as well as mechiini- 
eal engineering, and In addition would 
have to be able to recognize arid direct 
effectively the various skills of a large 
stuff of assistants. 

Under him would be men almost as 
thoroughly framed and experienced as 
himself, including maintenance super¬ 
visors, inspectors, foremen of engine over¬ 
haul, plane overhaul, metal shops, and 
perhaps woodworking shops, Under them 
would be airplane and engine mechanics, 
instrument men—if this work was not 
done by airplane or engine mechanic.*— 
welders, machinists, carpenters, wood¬ 
workers, and various apprentice mechan¬ 
ics and helpers. Your maintenance em¬ 
ployees would have to be skillful, con- 
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sclent ions, intelligent* and absolutely de¬ 
pendable* for on them would de|>end the 
lives of every passenger and member of 
l lie flight crew. 

Under the maintenance department 
might come also the work of operating 
a laboratory for testing materials, devel¬ 
oping new devices and technical proc¬ 
esses, and conducting various experi¬ 
mental projects >vitli the aim of increas¬ 
ing efficiency. There would also be a 
certain mmiher of persons employed as 
Storekeepers, clerks, and so on, m each 
maintenance base. 

Though the Department of Commerce 
would Eve an extensive radio system, 
the air line itself would have to have its 
own system, and an experienced air- 
communications man with executive 
ability and thorough training in radio 
const ruction and electrical engineering, 
would be employed as chief of com¬ 
um meat ions. 

He would have to supervise the build¬ 
ing of transmitting and receiving sta¬ 
tions, and be able to cooperate with 
manufacturing engineers in the develop- 
merit of new devices. Under him would 
be a staff of assistants, technicians, ra¬ 
dio operators and maintenance men— 
though most repair work would b| done 
by operators. 

To conduct the actual business of 
carrying out (light schedules, your gen- 
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ships flown by the private pilot* 

eral manager would secure a superin¬ 
tendent of operations. This extremely 
important office would be filled by a 
man of high executive ability, will) a 
thorough background of training and 
experience in tbe opera lion of planes in 
air transport, plus E lie creative capacity 
to cooperate effectively in the further 
development and improvement of tech¬ 
niques and equipment, tu advance safety 
and general efficiency. 

More than likely the man selected 
would have had experience as an air-line 
pilot and then transferred to the execu¬ 
tive phase of operations work. He 


would be completely familiar with the 
business of air transport in nil its as¬ 
pects, For on him would largely fall llie 
duty of correlating the functions of the 
various departmenU—*ali of which con¬ 
tribute to the process of getting air¬ 
planes with pay loads into the air and 
safely back to earth at their destina¬ 
tions. 

Under the operations department 
would come the dispatchers They 
would be expert meteorologists, and 
would know how to use llie radio tele¬ 
phone and teletype waiter, and in general 
would fee exports in the business of keep¬ 
ing track of all planes cn route, giving 
pilots information, advice and even or* 
tiers sometimes, forecasting weather, is¬ 
suing clearances and so on Theirs 
would be very responsible positions. 

Under the operations department also 
would come the pilots, whose training 
we have already discussed and whose 
duties are no doubt better known to 
you than the duties of any other air¬ 
line employees. 

Also under tlm various operations ex¬ 
ecutives would be assistant dispatchers, 
clerks for keeping flight records, and 
various other employees. 

If you had complete airways and air¬ 
port facilities, including maintenance 
and communications departments, fully 
manned by expert personnel, and if you 
laid a whole fleet of brand-new SGO-imle* 
per-hour airliners, with pilots, dispatch¬ 
ers, operations managers, everything, 
you w ould be ready to go—provided you 
also had passengers, express, and mail 
ready to go, too And right there you 
and your genera) manager would face a 
big problem, the solution of which re¬ 
quires some of the most capable aurl 
best-paid worker* in air transport. They 
constitute the traffic department. 

Your general traffic manager would 
be a business man and a business get¬ 
ter, with all tin intelligence, imagina¬ 
tion and all-around ability which, that, 
implies. In many com panics be holds 
the rank of vice president and is paid 
accordingly, depending on the size of 
the company. The man you selected 
would organize a highly efficient staff 
of assistants, including men in charge 
of mall traffic, express traffic, and pas¬ 
senger traffic. 

Employees under them would include 
traffic representatives, who would pro¬ 
mote the use of the mr lines through 
at!vertising, programs before organiza¬ 
tions of various kinds, jjfcrsorml contacts, 
and every oilier means at their disposal. 
Personality and imagination of a high 
order would be required. Handling the 
routine work would I>e traffic men and 
women making reservations and selling 
tickets, getting passengers and cargo to 


88 


AIR TRAILS 


ami from the airports, hand ling baggage, 
keeping records and doing various other 
things. Stewards and hostesses, the lat- 
ter graduate nurses, who serve passen¬ 
gers in flight* would come under the 
traffic department. 

This brief description of the organiza¬ 
tion of an air line makes it all sound 
much less complicated than it really is, 
There are various executives who arc 
hard to place in any particular depart¬ 
ment, whose duty is to correlate the 
functions of the different departments. 
The lines oF authority do not go merely 
from lop to bottom in each separate di- 
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vision and come together at the top hi 
the high officials. They also cross over 
here and there. For instance, a very 
important man is the Held manager, who 
is often in general charge of all the ac¬ 
tivities of his company at one airport. 
Directly under him might be a field sec¬ 
retary* landing crew, laborers and watch¬ 
men. 

At a smaller airport where there was 
no large maintenance base, he might be 
in direct charge of servicing mid minor 
repair work. He and Jus assistant might 
also handle airport maintenance If the 
line was one with infrequent schedules* 
they might also have to handle dispatch¬ 
ing and numerous other tasks. The ra¬ 
dio man might be the assistant field 
manager* Thus you see that llie variety 
of abilities needed for some jobs is 
greater than others, and in some cases 
very broad indeed. Practice is different 
on different air fines and different divi¬ 
sions of the same line* and general state¬ 
ments arc often misleading. 

Also, on some lines communications 
is directly under operations, and some¬ 
times maintenance also comes under the 
operations manager. Especially is this 
true of smaller lines, and there again 
men of wide know ledge a nil experience 
arc required, in posts both high and low. 

The big air lines are really combina¬ 
tions of several air lines, each more or 
less similar to our imaginary line and 
operating as a division. Above the sev¬ 
eral division organize lions in a big sys¬ 
tem is n general organization of execu¬ 
tives, experts* engineers, and their as¬ 
sistants and clerical workers. 

These may include general heads of 
the basic departments already described* 
and also a general public relations staff 
—publicity and advertising—a technical 
development staff—nigineers who do 


general development work, arrange for 
new and belter airplanes, and so on—a 
legal staff—lawyers who perform various 
duties, and in the case of lines extend¬ 
ing into other countries, carry on neces¬ 
sary negotiations with foreign govern¬ 
ments—and a genera! financial staff-— 
which handles accounting, taxation 
problems, insurance, employees* savings 
plans, collections and disbursements, ami 
so on. 

Thus you sec that air transport is a 
complex business that requires employ¬ 
ees with many different kinds of com¬ 
binations of training and ability Where 
and for bow much money may n young 
man acquire the training necessary for 
a beginning in the various phases? Wluvt 
kind of training should lie have in or¬ 
der to get ahead? And to what big jobs 
might he hope to advance? 

There lire two approaches to the mat¬ 
ter of training for jobs in air traiisjHjrfc. 
One is the narrow approach. A person 
using it concentrates on learning to per¬ 
form one specific fumlion, such as re¬ 
pairing engines* operating and maintain¬ 
ing a radio, or designing mid testing air¬ 
craft, or flying airliners. 

Sue!i a specialist may get a job, but 
lie may hope to be promoted to cer¬ 
tain desirable executive positions only if 
he is able to broaden his knowledge 
through additional training. Generally 
speaking, a man can advance on the 
job m bis own spec!fie line, but has a 
hard time getting experience in other 
lines without off-the-job training. 

For instance* it is expensive for the 
company to give an engine man experi¬ 
ence in com mm ilea lions and other de¬ 
partments when he has had no prepara¬ 
tion for it. Thus an engine mechanic 
might gel to be foreman of engine over- 
haul* but unless he learned a good deal 
more than engine work, promotion would 
not be open along other lines as well, 
lie could never be a field manager* nor 
would he be likely to advance to main¬ 
tenance base supervisor or general su¬ 
perintendent of maintenance. 

The other approach to air-lransporl 
work is the broad approach. Following 
it, you prepare yourself thoroughly in a 
number of related lines, and perhaps 
take special training m one before ever 
getting a job at all. Then your chances 
of holding a job. once gotten, and of 
advancing to any one of several high 
posts would depend on your ability to 
fight successfully for promotion with 
other similarly well-prepared men. With¬ 
out the preparation* you would have a 
tremendous handicap to offset by extra 
energy, ability and outside study. And 
the task might be too much. 

In the first two articles of this series 
we listed the courses required of a pilot 
taking additional work in air transporta¬ 
tion or of n student taking a complete 
air-line pilot and executive course at a 
professional grade aeronautical school. 


Such thorough training, winch includes 
preparation in airplane and engine main- 
ten it n cc f comm uni ea tions, m e leorol ogy * 
navigation, operations procedure, de¬ 
ment ary engineering* general air-trans¬ 
portation management and other sub¬ 
jects. is intended to equip a man to 
compete advantageously for promotions 
along any one of several lines, up to 
general-operations manager, or even to 
general manager of the air line, 

For those who do not expect to fly, 
the same training, but with Hying left 
off, may be had at one of the profes¬ 
sional grade aviation schools. It com¬ 
prises from 3,500 to around S*5U0 hours 
of lecture, shop and laboratory instruc¬ 
tion, depending on the school, and re¬ 
quires two years to complete. High- 
school graduation only is required lor 
admission. Tuition for the two years— 
no living expenses included — runs from 
about $t t 000 to ahotiL $1,300. Or train¬ 
ing of the same general nature, though 
probably not as thorough or well or¬ 
ganized, might be secured from a com¬ 
bination of other aviation schools and 
universities. The Bureau of Air Com¬ 
merce will send free on request a fist 
of aviation schools approved by it, and 
also lists of other schools and universi¬ 
ties giving courses In aviation. 

Let us suppose, then, that you had 
secured your broad preparation* With 
or without flight training being included, 
you would lx 1 prepared to start in the 
maintenance department as a mechanic 
— Or assistant mechanic—in the com¬ 
munications department ns an assistant 
radio operator; or in the traffic depart¬ 
ment as an assistant traffic muu — though 
a man intending to work in traffic does 
not have to have the mechanical and 
technical training. Operations are 
somewhat different With "broad prepa¬ 
ration, including flight training—and a 
transport license — you would be ready 
for a job as eo-pilot. And without the 
flight training you might be an assistant 
dispatcher. 

Bui most of the good ground jobs in 
o[>craLions* such as operations manager 
and chief dispatcher, are likely to lx 1 
taken by men with air-line flying experi¬ 
ence or with more extensive training in 
meteorology and perhaps engineering. 
Yon might get on as assistant dispatcher* 
but, with preparation such as just 
mentioned* it would be bard to advance 
to the higher posts in operations. 

Since a good many executives are 
chosen From among the pilots, let us 
suppose that you bad included flying in 
your broad training and that you went 
gulp ling for a co-pilot's seat, You would 
find that jobs* though not plentiful, are 
increasing. In 1931 the total nulkxbcr 
of pilots employed by United States air 
lines was about 750; by the end of 1935 
the number was 087, and by the middle 
of 1930 it was 1*19-1, 

You would also face the fact that 
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the number of pilots is not increasing in 
proportion to the number of passengers 
carried. TIji.t U due to faster ships in 
winch a pilot flies tuore miles in the 
10U hours a month or less allowed hint. 
And veil It bigger planes fewer trips have 
to he made. Those huge KJ-passenger 
Doughs DC-is being built for five of 
the biggest air lines won't help lire pilot 
employment situation any. though their 
use as sleepers, carrying £0 persons in¬ 
stead of 10, will offset the effect to 
some extent. 

You would he sure, however, that re¬ 
gardless of these developments, pilots 
will continue to In* needed and probably 
in large numlxTs as the industry grows. 
And a good omen for the future of the 
broadly trained man h Fan American's 
policy of the “multiple crew” for those 
£l-ttin ocean flying boats. Under this 
policy, every mart must he able to per¬ 
form the duties of any other member of 
the crew. That means that every crew 
member is a transport pilot. 

lint the catch, for a lot of pilots, is 
that every pilot, even the lowest of the 
six grades, the apprentice pilot, must be 
n graduate aeronautical engineer, a 
transport pilot, and not over £4 years 
old w hen lie is hired! Perhaps as land 
planes grow larger there will he open¬ 
ings for more than two pilots on each 
ship* And all pilots may eventually he 
required to he engineers, but that is not 
yet the case on the inland lines. 

Engineers, however, have better 
chances in competing for jobs. Depart¬ 
ment of Commerce regulations require 
only that n co-pilot, under present usual 
conditions, have a transport pilot’s li¬ 
cense* 

About fifty per cent of your time as 
co-pilot would be logged as solo time. 
And you mould normally have a chance 
to build up your experience gradually to 
the point where you could secure a De¬ 
partment of Commerce “scheduled air- 
transport rating.' which is required of 
all pilots in command of interstate air¬ 
line planes. The requirements are: at 
least 1 $00 hours of solo-flying time, in¬ 
cluding at least 500 hours of cross¬ 
country flying and 7a hours of night 
flying with half of it over lighted air¬ 
ways; ability to pass tests in use of direc¬ 
tional radio and other airway aids, in 
instrument fixing, and in weather analy^ 
sis and forecasting. 

Air-fine pilots are paid different 
amounts, varying with Ihe number of 
miles flown, nature of terrain, night fly¬ 
ing time, length of serving, and so on. 
The average — various estimates disagree 
— for first pilots is between £540 and 
a mold h. Co-pilots average be¬ 
tween N w|0Q and $250 a month. 

Pan American Airways has a special 
system of its own. An apprentice pilot, 
though already an aeronautical engineer 
and a transport pilot, is put through a 
rigorous course of training. When he is. 


in addition, a qualified interna [ioniri 
traffic man. a licensed engine mechanic, 
a licensed airplane mechanic, a licensed 
radio operator—second class—a licensed 
radio construction engineer, a licensed 
manner, and a master seaman, he is 
promoted to junior pilot. After that He 
goes on studying and getting experience, 
and may become successively flight engi¬ 
neer, first officer, captain, and finally 
“master of ocean flying boa Is.” Cap¬ 
tains must have at least T.OHO hours’ 
transport Hying experience and masters 
have to be real masters of every phase 
of ocean flying. 

Attractive as the pay of first pilots 

is, flying jobs are not as well paid as a 
few of the executive posts. Whut is 
more, flying, thoggh continuingly fasci¬ 
nating to many pilots, has certain un¬ 
attractive features about it. Filols who 
fly constantly year after year arc ex¬ 
tremely likely to develop a ig&unl kind 
of ner v u u si ics s ea 1 1 gt i 1 Uic ro n e n r nsi s * * 
Cuptain Harry Armstrong, director of 
the Army Air Corps physiological lie- 
search Laboratory, has concluded that 
about fifty per cent of pilots past 40 
are unfit for flying duty on account of 

it. Thai, added to Ihe fact that you 
can fly commercially only so long as 
you can pass the rigid physical examina¬ 
tion, means that a man ordinarily may 
not be very sure of holding a flying job 
much beyond the age of 45 — when men 
in many occupations arc enjoying llieir 
most productive periods. 

As mechanical flying aids are per¬ 
fected and as planes grow larger* the 
day may come when the oldish captain 
—or “master’'—of a great ship, with 
eyes not as good as formerly and mus¬ 
cular and nervous coordination not as 
perfect, may gut a big salary for excr¬ 
eting his experience-gained judgment in 
telling less experienced younger pilots 
what to do. 



The sleek Seversky, mount of the expert 
pilot, affords the ultimate in per¬ 
formance. 


And the big ships, with crews organ¬ 
ized more like those of .steamships, may 
not Ih 1 so injurious to pi lots’ nerves. 
But under ordinary present conditions a 
pilot must give thought to transferring 
10: ground work. 

The normal line of promotion for a 
first pilot i- on vip through the posts of 
station manager, chief pilot, division su¬ 
perintendent and general superintendent 
of derations, (Designations of posts 
vary with different companies.) Pilots 


quitting flying from choice—or as n re¬ 
sult of failing the flying physical exami¬ 
nation—often face com pet it ion of non- 
filers for executive jobs, even m the op¬ 
erations department, though most op¬ 
erations executives at present are former 
air-lute pilots, 

Tf the pilot has had broad and thor¬ 
ough training, he may get an executive 
job in maintenance or communications 
Or traffic, but here he will face much 
stronger competition from non-fliers who 
have had special training and experience 
in those departments. 

First pilots taking ground jobs also 
find that the number of executive jiosts 
paying more limn $30U a month is ex¬ 
tremely small. And they have no as¬ 
surance of not having to take n con¬ 
siderable cut in pay. Operations man¬ 
agers are paid in the vicinity of $175 Id 
£525 a month. Dispatchers and meteor¬ 
ologists arc paid up to about $215 a 
month, an Air Commerce survey showed, 
though chief dispatchers may be paid 
more by some lines Some dispatchers, 
usually assistants, get as low as $100 a 
month. 

Dispatching has developed recently 
into a complex ami highly difficult and 
responsible position on lines where 
schedules arc frequent, and the tendency 
is to shift more responsibility from the 
pilot to the dispatcher. A special nine- 
month course in dispatching, including 
extensive work in meteorology and 
courses in air navigation coil mi u idea¬ 
tions, airplane performance apprecia¬ 
tion, psychology and other subjects, is 
now being offered by the Boeing School 
of Aeronautics, which is a division of 
United Air Lines, 'This course is open 
only to graduate aeronautical or me¬ 
chanical engineers. 

Department of Commerce regulations 
do not require engineering training for 
dispatchers, but do require that all dis¬ 
patchers be approved by the Depart- 
inent and have at least one year’s experi¬ 
ence as dispatcher or assistant dis¬ 
patcher, or have served as a first pilot 
In addition, a candidate is required to 
demonstrate a thorough knowledge of 
the utilization of all weather reporting 
and meteorological services, regulations 
governing air-line ojieratipiis, nature and 
peculiarities of terrain and obstructions 
to flight on his division, air navigation 
aids and facilities used in the aircraft 
and on the ground* contents of the com¬ 
pany’s operations manual, and qualifica¬ 
tions and characteristics of all operating 
personnel on his division. 

Dispatchers who have not bad piloting 
experience are nevertheless in a good 
position to compete with pilots for the 
higher executive (Mists in operations and 
general management, provided their 
ability and general knowledge of air 
transport stacks up well In comparison 
with the pilots. 

We have already indicated that the 
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important qualifications of Lraffle men 
are a general knowledge of Lite air-trans¬ 
portation business, plus general educa¬ 
tion, personality, selling ability, and 
aptitude for meeting the public. College 
training, though not generally required, 
is very valuable, A man would natu¬ 
rally work as an assistant until lie 
learned the ropes. After that promotion 
might be to field or ticket-office man* 
to traffic representative, to district traf¬ 
fic manager, to general traffic manager, 
or perhaps vice president in charge of 
traffic. Traffic men are paid widely 
varying 'amounts, but to give you an 
idea, a Bureau of Air Commerce sur¬ 
vey showed the pay, not counting the 
high executives, ranging from about $100 
to about $2GQ a mouth. 

Air-line hostesses, of which between 
25U and 1300 arc employed, are required 


to be graduate nurses by most linos. 
They are paid varying salaries in the 
vicinity of $120 to $151) a month. Stew¬ 
ards arc used by Fan American Airways 
and about 40 were oil the pay roll last 
year* With the coming of the super- 
liners, with bars, more elaborate food- 
serving facilities, berths, and so on, 
hostesses and stewards may be hired in 
greater numbers. 

Fortunately for young men who do 
not have the money to Lake the rather 
expensive broad courses we have de¬ 
scribed, training which will fit them to 
take jobs in the maintenance and com¬ 
munications departments may be bad 
free—and with Jiving expenses and pay 
thrown in—by a limited number in the 
army and navy schools. 

Next month and the month after that 
we wilt tell you about mechanical, radio. 


photographic, and engineering training 
of various kinds available in military 
and civilian schools, and also about jobs 
for which such training is required in 
air transport, the services, manufactur¬ 
ing, and private operations* Some of 
the biggest jobs are in these fields, and 
prospects for the future are brighter 
than ever before* The news from the 
factories is especially good just now*. 

Floor space is being doubled and trip¬ 
led, More jobs for workers and engi¬ 
neers with certain qualifications are open 
than there are men to fill them* And 
with sales of private planes mounting, 
and with the “flivver" plane on a muss- 
production basis supposedly just around 
the corner, many authorities believe the 
present rapid expansion is just the be¬ 
griming, 

(to m continues.) 


resting spell I am able to boost him into 
the front cockpit. 

His left arm falls lifelessly onto the 
throttle lever—and moves it ahead! 

The motor thunders out. The pro¬ 
peller blast tears at me. I reach fran¬ 
tically for the throttle lever, Kelvin's 
arm covers it. 1 lean over him* A jerk 
of the ship, my font slips and 1 fall into 
the water. 

Never did I move so fast before. 
Even while falling ! thrust out my arms 
and catch a strut fitting. 

The seaplane is taxiing Fast, lowing me 
through the water. By the time l have 
climbed back on the pontoons the speed 
is greater still. As I grip the cockpit 
edge to vault inside, the pontoons leave 
the surface of the lake. 

The piano is flying—with no one at 
the controls! 

Instinctively, I grab the stick—tiring 
up a sagging wing just in time. The 
ship is roaring away with a wide-open 
motor. 

I dare not try to get in the cockpit. 
In the seconds required the seaplane 
might plunge into the lake. I hang to 
the side of the fuselage* eyes almost 
blinded by the terrific force of the pro¬ 
peller wash, but managing to keep the 
wings level. 

At least I can retard the throttle* 
That done* the plane slackens speed. 
Cautiously* I let it lose height and then 
close the throttle entirely. The pon¬ 
toons strike heavily, submerge, come 
up again and ride over the water with 
decreasing speed. 

Into the cockpit I go. 

Arrived back at our starting place 1 
taxi up near Martin’s landing unci cut 
the motor. As I stand up hi my cock¬ 
pit Kelvin stands up in Ids. The cool 
breeze from Lite prop has brought him to. 

*What happened?” he asked* 


Kelvin turns a white face and grins a 
sickly grin, 

“I just remembered,” lie says weakly, 
“being told it is sometimes hard to judge 
your height over water/' 

“Yeah?” I say* “Then this must have 
been one of the times*” 

Anyway, the plane is still intact, so 
we pull off otir outer clothes and spread 
them on the wings to dry* 

“Let's swim,” suggests Kelvin. 

We dive from the pontoons, race, sub¬ 
merge, practice different strokes and 
have a fine time. It is n new sensation 
for me to be so far out in the water, 
with the shore only a dim line in the 
distance. Querying Kelvin I find that 
lie has the same feeling, being, like my¬ 
self* only a fair swimmer. 

Traveling some distance away from 
the plane we tread water for a few min¬ 
utes* 

“.Just think,” Kelvin says, “if the ship 
wasn't there our lives wouldn’t he worth 
a nickel.” 

I start to say something and nearly 
swallow my tongue in alarm* A breeze 
has come up, The seaplane is swinging 
around, drifting away! 

“After it!" I holler to Kelvin and we 
foam in pursuit* Onr progress seems 
slow* The breeze is stronger* Tt is 
sailing the plane away nt a faster rate — 
faster than we can swim! 

Treading water again vve look in con¬ 
sternation at each other and at our sur¬ 
roundings. Boy — what u chill strikes 
me. We are alone in a vast expanse of 
water, above the water now* but before 
long—will we be beneath the surface? 

“Look!" Kelvin yells. “The ship's 
coming back,” 

It’s true. The wind has veered* The 
seaplane is drifting back in our general 
direction* 

Strengthened by new hope., we swim 


"DEAR HARRY"- 

(C On t r; r a at {r o m page 26 1 

at top speed. Both of us are tiring 
fast, but those precious pontoons arc 
coming nearer when—the wind changes 
again and the plane sails away. 

“Fm done,” Kelvin gasps. “I can 
keep myself up but that's all*” 

I am not entirely exhausted- Alter¬ 
nately watching Kelvin and the ship, I 
wait for another change in the wind — 
if there shall be another* 

There is. 

Swimming slowly, conserving my 
strength I strike out for the point where 
my deductions say the seaplane will 

pass* 

At first it seems that we will meet* 
Then 1 see that it will not be so* The 
ship will drift by me at a distance of 
twenty-five-—no— fifty feel* Breaking 
into a sprint that must fee my last 1 
make all possible speed. 

The splash of water, the gasping of 
my breath are tire only sounds. 

The plane is drifting by me, separated 
by a good thirty feet of water! Fairly 
throwing myself forward T force my 
arms and legs into rapid action, I am 
gaining* My hand touches a pontoon, 
slides off the smooth surface* 

Now or never! 

I fling out both hands at a strut— 
grasp it—pull my self over the pontoon* 
For the next two minutes I just lay 
there while the blood pounds in my ears 
and my exhausted muscles slowly regain 
strength. 

Then I think of Kelvin. 

His head is still above live water, but 
lie does not answer my wave. 

Into the cockpit. The starter whirs. 
The motor fires. The ship taxis to Kel¬ 
vin's side, I drag him, Imlf conscious, 
onto the pontoons and he passes out 
completely* 

Has he swallowed any water? He 
must be taken to land at once. After a 
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Discovering that my knees are weak 1 
id! him Sitting down. 

But that very afternoon Kelvin proves 
he lias a short memory, 

Al the time 1 have not yet recovered 
from lhe efleets of the seaplane episode. 
Goose flesh is still standing out on rue 
and every now and then when the mem¬ 
ory of flint last desperate hinge for the 
pontoons comes back 1 shiver mightily. 

Therefore* when Kelvin’s father makes 
a surprise visit to the field and Kelvin 
takes up a ship to show him how he can 
fly I expect to see some moderation ob¬ 
served. This in consideration of the 
fact that the gentleman in question went 
through experiences as harrowing as my 
own. 

At first it seems that I am correct. 
Kelvin performs loops, barrel rolls and 
climbing turns at a safe altitude. Then 
he gets a little reckless, power diving 
and pulling up a few feet above the 
spot where Ins father is standing. 

Then he gets real reckless. 

Down lie comes amOfining, flips over 
on his hack and nearly crashes a hangar. 
Up again in a steep climb and into a 
tight spin. The plane winds around 
slowly, dropping fast. My heart is in 
my mouth. Will he never get out of 
the spin? 


He does —three 1 mud red feci from the 
ground. 

Up to one thousand feet. He (lives 
vertically, roars across the field at an 
altitude of ten feet and—he does it!— 
flies between two hangars with inches 
to spare on either side. 

Down again at full throttle. He 
snaps into a vertical bank, roars away. 
The ship staggers—recovers, continues 
on, trailing a broken telephone wire from 
its wheels! 

Norwood is jumping into his plane, 
wanning the motor. I know why. He 
intends to go up and order Kelvin to 
land. 

But Norwood never takes off, 

Kelvin comes streaking for the field 
in a Jong, slanting dive. Instinctively, I 
realize what lie is going to attempt. He 
will try to roll his wheels on the field 
while flying at full speed. 

On he comes like a comet. His wheels 
arc dropping, dropping, dropping. They 
touch the runway. The ship rolls a 
hundred feet. Kelvin triumphantly lifts 
il. into the air again. He turns his head, 
waves to his father—turns back and 
finds the concrete office building staring 
him in the face! 

Back with the stick. He tries to cs- 


91 

cape with a zoom. The plane rises 
sharply- 

CrqM 

The landing gear strikes the edge of 
the roof. The plane seems to pause in 
full flight—-turns over and hurtles to 
the ground on the other side of the 
building. 

I lead the race to the wreckage and 
help to extricate Kelvin’s seemingly life¬ 
less form. 

And to-day I am sitting in Kelvin's 
hospital room, where lie is confined with 
numberless fractures, when in walks his 
father. 

For n moment Kelvin, Sr., remains 
silent, chewing on u cigar. Then he 
takes the cigar out of his mouth and 
speaks just fourteen words. 

“Son/" lie says, 'Tm going to termi¬ 
nate your flying career before your fly¬ 
ing career terminates you," 

And shortly after Kelvin departs for 
homo on a streleher, never to return. 

All of which leaves me with an iron¬ 
clad resolve. It is that when, and if, 
my dad ever visits Skyways Air School 
1 will not show him how I can roll my 
wheels on the field while flying at full 
speed. 

Yours as ever, 

Steve. 


FLIGHT-TESTING GAS MODELS 

(Continued from page 41) 


The best method is to get your model 
to perform with the minimum of lingu¬ 
lar settings, I have used successfully 
the following adjustments iu some of 
my models: stabilizer set at zero angle 
of incidence, the wing at approximately 
1 degree positive, and the rudder ad¬ 
justed to turn the model with torque. 
Incidence can always be added if the 
ship docs not have a good climb, but 
excessive incidence cannot be removed 
once the ship is diving for the ground 
after a severe stall resulting from the in¬ 
duced, steep climb. 

The wings should have ample dihedral 
to overcome any unstable properties that 
may exist in the design. It has been 
found that a model with ample dihedral 
proves to be simple to adjust and fly, 
while I he flight characteristics are never 
in the least ini paired. JVIy designs have 
often had as much as 15 inches dihedral, 
and when replaced with a wing of mod¬ 
erate dihedral, no change in perform¬ 
ance was noticeable. In fact, the ship 
with the high dihedral flew more stead¬ 
ily on windy days and was a letter all- 
around performer in all kinds of weather. 
In order that the tail ami wing be kept 
in their respective positions, make sure 
that they arc mounted rigidly. 

The lauding gear must be placed well 
ahead oF the C. G„ because the landing 
characteristics of models arc different 
than those that exist in large airplanes. 


The model has no pilot to flatten it out 
when coming in lor a landing. The tail 
is lowered ou the real plane, so that il 
actually stalls in for a landing. 

After your model has been completed 
you should not be overanxious to fly it. 
You should go over the entire ship, fa¬ 
miliarizing yourself with the adjust¬ 
ments paying* particular attention to 
any warped surface in wing surfaces or 
stabilizer. If such is the case, do not 
let it worry you loo much, but sit down 
and calculate how you arc going to com- 
penflnte for the situation, A little warp 
in the wing con actually benefit the 
flight of the ship, if you know how to 
control it. 

The first good weather that you get, 
take the model out, above all things, 
not getting excited. Take your time in 
checking the assembly. Prior to the 
Initial test flight leave Ihe stabilizer, for 
the momonl. at zero angle of incidence. 
Disregard the setting of the wing and 
motor, temporarily adjusting both at 
heavy negative incidence. Station a 
friend, preferably one who knows some¬ 
thing of gas models, about 50 feet in 
front of the model and another helper 
in hack of you. Their job is to observe 
the actions of the model as it scoots 
along. 

The negative settings of the wing mid 
mol or will prevent the model from get¬ 
ting of!' the ground. Your job Is lo run 


alongside the ship as a safety precau¬ 
tion. If. after a few of these tests the 
ship taxis well, without erratic actions, 
gradually remove the negative incidence 
from the wing until the ship is making 
short hops off the ground. 

After belli the wing and motor have 
been brought to their correct setting, 
prepare the ship for a short test flight, 
with approximately 45 seconds gas. 
Tins allowance should enable your model 
to gain sufficient altitude for a safe re¬ 
covery, should any tiling go wrong. If 
the model lms been properly adjusted 
and balanced, it should turn with torque. 
A little rudder may be applied to make 
the circle smaller, so that when the 
power cuts out the ship will continue its 
circling flight. Visualization wilt make 
this clear. 

The power given the model must be 
ns little as possible during test flights. 
Never use all the power available, be¬ 
cause that is a poor way to gain effi¬ 
ciency, Try to get as much performance 
from as, little powCr as possible. When 
you have succeeded, your full-power 
flights will show 1 a very decided gain 
over the low-powered flights, the model 
having been preserved by using the out¬ 
lined testing steps. 

Always make sure that the model can 
gain plenty of altitude before the engine 
cuts out. This will give it time to re¬ 
cover to a normal flight position: also. 
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ample time will lie allowed to study the 
llight characteristics of the plane. They 
should be marked down and used for 
future reference. Things that should he 
observed are: climb, turn with power t 
normal flight resumption after power 
lias cut out, stability with and without 
power, glide ajul landing. 

You should then check up with cal¬ 
culated performance figures anti see how 
dose they match actual flight figures. 
If the model has been carefully built, 
both sets of figures should cheek rea¬ 
sonably close* 

The 193 G Texaco Contest Winner was 
handled in exactly the same manner 
here described, having never been flown 
before the day it won the champion¬ 
ship, Of course, it would have been bet¬ 
ter to have tested the ship beforehand, 
but due to adverse weather conditions 
such was not possible. 


This was the second National Contest 
that the writer was attending without 
having opportunity to test-flight the ship 
before the day of the contest. The first 
time was at Si. Louis, in 1935* where the 
mode) was lost on its first official flight, 
after being kept in sight for 17 minutes. 
That flight taught a good lesson which 
will never he forgotten. When sufficient 
fuel lor about 10 or more minutes of 
[lower is allowed, it is foolish to give the 
model all the power it has. Tins power 
will more than likely climb the ship sky 
high and out of sight in a few minutes. 
Depending on the fuel allowance* your 
model may h*avc plenty of lime to find 
a thermal, so adjust it to fly in a lazy, 
climbing circle. When it docs hit a 
riser it will flow right in with it. 

Wien T arrived at the field for the 
I93fi Nationals, the conditions for a 
successful meet were jierfccL There was 


ample time to get my ship tested, so 
that it was about 3 o'clock before I de¬ 
cided to make test flights. Every tiling 
worked out as planned, and with about 
45 seconds gasoline allowance, Lire model 
gracefully took to the air. 

The climb was tremendous, for the 
little power that was on, the motor cut¬ 
ting out during the steepest part, f 
could tell you that this period was the 
hardest, but the load was quickly re¬ 
moved when the model leveled out 
slowly and even seemed to gain more 
altitude. The landing was as satisfac¬ 
tory as the flight had been, since it 
seemed that some one was actually at 
the controls, delicately bringing it in for 
a 3-poinl, 

This test flight was more consolation 
than winning the Texaco Trophy, since, 
as I have explained, success hinges on 
the testing procedure. 


STOUT TROPHY WINNER 

(Continued from page 40) 


PROPELLER 

The 13-inch propeller, with its ample 
blade area, is a major item in the ship's 
jierformanee. Any extra care given to 
the carving of the propeller will pity high 
dividends in Better flights. The prdpfcl- 
ler block is shaped ns indicated in the 
drawing, V&" omnher is put into the 
rcur face of the blades. The blades are 
cut to correct thickness and correct cam 
her before rounding the ends. The full- 
size blade shape should lie used to get 
the correct propeller shape. The tem¬ 
plate should be placed on the blade so 
that the fending edge of the propeller at 
the center is straight That is, the front 
of the hub of the propeller should not 
be cut away. All excess wood should Ih* 
cut away from the rear of the hub. 

The propeller is highly polished so it 
will glint in the sun. Polish it with a 
fine grade of sandpaper and apply 4 
coats of liquid wood polish. Tins polish 
can be made from 1 part banana oil. 1 
part cement* and part castor oil. 

The castor oil is added to prevent the 
wood from becoming brittle. After the 
List coat is dry to the touch* rub vigor¬ 
ously with a soft cloth. And at this 
point Leslitter very amusingly added 
thal, despite Ids forethought in making 
a shiny propeller, it never had a chance 
to glitter in the sunlight. The sun 
ducked behind a cloud and never once 
showed itself during his 3(>-mLnute win¬ 
ning flight. 

FLYING 

The model was adjusted to turn 
against the torque, The ship took off 
at a low angle of attack and gained 
altitude in about 200-fw.it circles. The 
glide was it tight circle — about 30-foot 
diameter. The sinking speed was re¬ 
markably low — ;t characteristic which 


substantiated Leah tier's choice of air¬ 
foils. 

The motor was wound outside the 
fuselage and then pulled through with 
ii winding hook imrl attached to the pro¬ 
peller shaft and the rear hook. On the 
winning flight 650 turns were stored in 
the motor. And Ibis is by no means 
the maximum number of turns. The 
power of the 22 strands of brown 
rubber was so great that Ervin wasn't 
able to pack in any more turns with 
the small winder that he happened to tie 
using at the time. 


STOUT OUTDOOR TROPHY 
WINNERS 

1930 Joseph H. Ehrhardt 

* No weight rule 

1931 Emanuel Fcinberg 

29m 30s No weight rule 

1932 James F, Parham 

4m 57s I oz. per 50 sq, in. 

1933 Maxwell B. Bassett 

22m 22.Sat 1 oz. per 50 sq, in* 

1934 James B. Cahill 

4m 28.4s 1 oz. per 50 sq. in, 

1935 Kenneth E. Ernst 

20m 5s 1 oz. per 50 sq. in, 

1936 Ervin Lcshner 

36m Is 1 oz, per 50 sq, in. 

The trophy was the gift of 
William B, Stout, airplane and 
motor-car designer. Stout was 
one of the country's early mod¬ 
elers and is stilt an enthusiastic 
follower of all modeling activi¬ 
ties. Fuselage models are eligi¬ 
ble for the annual contest, which 
is held under National Aeronau¬ 
tic Association rules and sanc¬ 
tion. Stout is also the donor of 
a trophy for indoor stick models, 
which was put into competition 
about the same time as the out¬ 
door trophy, and, like the out¬ 
door trophy, has become sym¬ 
bolic of the best in modeling, 

* {J u ra t loti u a & u tnvu 
tGjitf mocJH 


On previous test flights, with 3tJD 
turns hand-wound in the motor, the 
model made 5 consecutive flights of ex¬ 
actly 3 minutes. The flights were made 
in stall air about 7 p. m. On these flights 
the propeller turned about I minute and 
6 seconds. 

FOR A CHANGE IN WEIGHT RULES 

We've asked Ervin to tdl us what 
changes he'd make in the model to 
adapt It to the new weight rules which 
more than likely will govern this sum¬ 
mers flying. He based these suggested 
changes on the assumption l hut the 
weight rule will be changed lo 3 ounces 
per 100 square inches. That means a 
ad-per-cent increase In weight for ihe 
same area. Tims, with this ship of £08 
square indies, the minimum weight 
would be raised from 4.10 ounces to 
0.24 ounces. Since this model weighs 
4,97 ounces, the increase would lie 
slightly less than £ ounces. This could 
be taken up with mi increased length of 
motor* using u slack-rubber device to 
prevent the extra rubber from shifting 
back and forth in the fuselage and un¬ 
balancing the model in the glide. 

To make better use of this increase in 
power a slightly larger projieller Could 
be used. The fuselage of the model is 
strong enough to take the extra |>ower 
and no changes in the structure would 
be neecssary, oilier than a slightly larger 
rudder. Lesliucr has noted a slight ten¬ 
dency of the model to spin because of 
the weight of the rubber in the rear of 
the fuselage. This condition might be¬ 
come serious with a heavier motor. So 
to avoid this entirely* Leslmer suggested 
that part of the 2-ounce increase in 
weight be used to increase the area of 
the rudder about 5 square inches. 
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Table of Weights 


Fuselage. ... 


Wing . 

. ... .80 4 ' 

Tail . 


Propeller and plugs . 


Rubber ... 

.. Tt 1 M 

Total. 



MATERIALS 

Fuselage 

6 pcs. Tkx 3 sxrhi" hard balsa for lon¬ 
geron* and braces, 

i>cs for fuselage braces* 

1 pc, ^xl%)t8^ for wheels, plugs etc. 

2 pcs. bamboo for la tiding- 

gear strut'. 

Short length of ,045 wire for axles 
and ,V' wire for shaft and rear hook, 

1 >hceL writing paper for bun ling-gear 
sockets. 

Wing 

2 pcs, medium balsa for 

leading edge. 

2 pcs, :i A ti; x T / Ti; x^4" For r railing edge. 

4 pcs. -b^s'mX^-I" for cup strip* of 
spars. 


2 pc?. medium balsa for 

spars. 

2 pcs. for rear spar*. 

1 pc. sheet balsa ^WxSxl-i" for cover¬ 
ing of center section. 



The Stout Trophy* which is held 
this year by Ervin Lesbner, 


1 pcs. ^x%x 24 v for ribs. 

Bamboo for tips. 

Elevator 

1 pc. for leading edge. 

1 pc. j\-X|U*4" for spar. 

1 pc, for front spar. 

1 pc. : V ;jl! x J 7 n:J x2i" for trailing edge. 

2 pcs, for ribs. 

Small length of .Uti5 wire for tail 
hooks: bamboo for Lips, 

Rudder 

I pc. for leading edge. 

1 pc, M.x^/p^xT" for trailing edge. 

1 pe^Lx%x7' y for tab. 

2 pcs, 1 '*x 6 " for cross brace?. 

1 pc, AxVirxti^ for cross brace. 
Bamboo for tips; soft iron wire for 

tab hinge. 

Extra Items 

1 propeller block, medium hard, 1 y 2 * 
*5 IS" 

1 ball-bearing washer. 

Short length of ,0fi5 for free-wheeling 
spring. 

70 feet of Vs” flat, brown rubber. 
Cement, banana oil, tissue, dope and 
castor oil, for making wood polish, 


TRICK PHOTOGRAPHY 


more carefully the better. Ink in any 
tiny white strips or white outline that 
are left around the figure with black 
ink. This teinh lo make the figure 
stand out. 

Next set up a stage of white eard- 
hoiirr!, using two cards, one for Llie floor 
and one for the background. It you 
wish Lo be more elaborate, you may 
draw a background similar to the one 
shown in the accompanying completed 
photograph. This will mid depth to 
your picture. A good effect will he ob¬ 
tained without if, however. 

Unless you have posed your picture 
carefully, it may be difficult to make 
both feel on your figure touch the floor. 
Tilts difficulty can be remedied by bend¬ 
ing the lower foot slightly, allowing the 
other to eon tact the floor surface. If 
necessary. the feet may he bidden W- 
liincl a wheel. Naturally, the figure must 
stand up straight and must lean slightly 
against the plane at some point of sup¬ 
port. 

The lighting of the scene requires two 
light bulbs of one hundred walls each. 


( Coal in u t’d fro m pag c 36 ) 

One must be placed to the left of the 
scene, and one directly alongside tlie 
camera. Care must he taken that neither 
of the lights dimes on the glossy fin¬ 
ished surface of the image. 

Using a piece of ground glass, focus 
the model into view by moving the bel¬ 
lows of the camera in the usual man¬ 
ner. When your figure is in perfect 
focus, you have the jmjihI for best re¬ 
sults, Then simply close down the 
opening of the lens to its smallest di¬ 
ameter. say F..TJ. This gives the focus 
point a greater field of sharpness, cov¬ 
ering from one end of 1 lie scene to the 
other with a crisp, sharp outline. 

However, with this small opening* yon 
must expose the film for fifteen seconds 
— or more. With Panelironiatic film, 
file exposure can he reduced to ten sec¬ 
onds, this being a Faster film under arti¬ 
ficial light, 

After you've finished placing every¬ 
thing, an operation that requires only a 
Few minutes providing that you have 
constructed lie* necessary equipment, be 
sure that the shutter is dosed. Then, 


after placing the film in its compart¬ 
ment. slide the compartment onto the 
oblong projection you he built Ip accom¬ 
modate it, and wind the film to the first 
number. Cover the whole camera with 
a hlack doth before placing the film, so 
i hat no light streaks are shooting 
through. Then turn out the lights, which 
should be controlled from one switch, 
open the shutter, turn on the lights for 
the correct exposure, moving nothing* 
IIlCIi turn them out again. Tins done, 
the shutter i* again closed. You then 
have a picture of yourself standing next 
lo your model. 

Be sure to remove the film compart¬ 
ment from the back of the box in dark¬ 
ness, and place it In a lightproof box 
somewhere at hand. Working in this 
manner, you can shoot the entire roll 
on alt sort' of close-ups, This method 
works out as well for ship builders and 
oltier models in which you can place 
your own figure. The result? are more 
than worth the trouble. And the tech¬ 
nique may be adapted to make many 
types of unusual pictures* 


WITH WHEELS OR PONTOONS 

(Continued from page 2$) 


Complete the frames before removing. 
Cement the #14 music-wire prongs to 
the wing spars and, when dry. push the 
plain ribs fC. $. ribs) on the prongs of 
each wing up Lo nnd flush with the first 
rib?. Now attach the wing frames in 
position against the former extcndons, 
forming the center section, 


Is is best to block the fuselage up in 
neutral attitude (level), then pin and 
block the wing frame* in place. Slip 
%" lengths of *V' alum* tube on the 
prongs and then cement the tubes and 
the plain ribs Lo the former extensions. 
While the blocks ami pins arc still in 
place, make I lie struts mid Lhe #8 mu¬ 


sic-wire clasp fitting? a? shown in de¬ 
tail, and cement them to wings and 
fuselage as indicated. The dihedral an¬ 
gle should he approximately 2", 

Assemble two halves of the stabilizer 
and cement them to tlie detachable 
fuselage end. An auxiliary spar slot k 
provided in case you prefer tn build the 
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stflKjH as a unit* which is kllcr, As-, 
scmble Uie fin-rud3er frame and cement 
it on in neutral position* The ^x ! /e^ 
tail-surface ribs must be sanded to 
streamline before covering* 

FINISHING THE MODEL 

Dismantle the blocked-up frames ami 
cement 7 bamboo fairing strips to 
tKc top of the fuselage, as shown in the 
drawing* Cover the fuselage frame and 
fin-rudder frame with red tissue, includ¬ 
ing the balsa-covered portions* The 
punts and landing-gear struts are cov¬ 
ered with red tissue, also- The wing and 
stabilizer frames look well when cov¬ 
ered with orange tissue* 

After the model is completely cov¬ 
ered, attach the tail-surface bracing and 
spray the tissue with a fine mist of wa¬ 
ter* This tightens the tissue when dry* 
Now brush llie whole model with two 
coats of thin model dope or good banana 
liquid, It is best to Imve the wings 
mounted on the fuselage while doping* 
Now is the Lime to add all the detail 
such as the windshield, the bend-rest 
fairings, radiator, lights, license num¬ 
bers* etc* 

PROPELLER AND POWER 

Carve the propeller according to the 
pattern on Sheet 4* This is an unusu¬ 
ally wide design, but provides for longer 
flights* Sand and dope the blades to a 
high polish* Attach the propeller to the 
nose block; fit the free wheeling, shown 


portant, as long as they arc uniformly 
tapered* The propeller is shaped, using 
the blade pattern as a guide* 

COVERING * 

Tills operation should cause no trou¬ 
ble if you Follow a few simple directions 
Cut four pieces of tissue each half the 
size of the wing* The grain of the tis¬ 
sue should run lengthwise* Next, iron 
all the wrinkles out of the tissue. Pre¬ 
pare the wing for the tissue by coating 
liberally with banana oil, Allow this 
coat to dry completely before attaching 
the tissue. Now give the wing another 
coat of banana oil. First attach the tis¬ 
sue to the center rib and the end rib, 
carefully smoothing out the wrinkles* 
Now attach the tissue to the leading and 
trailing edges, painting banana oil over 
the top of I be tissue and rubbing it 
through with vour finger tips. It will, 
not be necessary to attach the tissue to 
the tops of the ribs* But it will be neces¬ 
sary to attach it to the bottom of each 
rib to maint ain the shape of I lie wing. 

If you’re still inexpert at attaching 
tissue with banana oil, we'd suggest us¬ 
ing a few drops of cement at the more 
difficult parts, such as the bamboo wing 
tips. Spraying the tissue with water will 



The real Arrow is distinguished for its 
pleasing lines. 


in detail, or one of your own design. 
Three loops of flat rubber is enough 
power for the model as a land plane 
and should be enough for the model as a 
seaplane* The original model weighs 
1.5 oz* as a land plane and J .(J oz* as a 
seaplane* No change in power was 
needed when the original model was 
changed to a seaplane. 

FLOATS 

The float design is very simple and 
light, but important* Note the “hooK 
forward of the step and the bottom an¬ 
gles of the hull, fore and aft of the step, 
also the wide prow that minimizes dig¬ 
ging in the water on steep landings* To 
preserve the iinjwrtant shape* cover the 
portion of the bottom forward of the 
step with si ice t balsa* After both 
frames are made thus fur, cover limn 
completely with red tissue, shrink them 
with water and* when dry* apply u coat 
of model dope and then a coat of dear 
or red lacquer to waterproof them* Ce¬ 
ment Vs" sq. C" stream lined spacers 


THE INSUROR 

(Continued from page 56) 

shrink it so tightly that it must be se¬ 
curely attached* A coat of dope should 
be given after the water spraying has 
completely dried. If necessary, banana 
oil can be used* But it would be ad¬ 
visable to thin it ft trifle with acetone—- 
which is available at most drug stores, 

ASSEMBLY 

The wing and elevator are attarhed* 
using 2 rublwr bands for each. The ele¬ 
vator is mounted on the incidence 
blocks, while the wing is mounted flat 
atop the fuselage, 8 to 10 strands of 
< rubber are necessary, depending on 
the weight of the model and the skill 
you’ve displayed in budding the model 
The formula for determining the amount 
of rubber for *a pusher is to add addi¬ 
tional strands until the model climbs 
steeply* A steep-elimbing spiral is an 
important part of the single-pusher de¬ 
sign. 

Weights 

Wing ********* .* ounce 

Elevator *,..* * M 

Rubber .. j *0 5 14 

Propeller and frame * *, * .91 41 

Total It* T, F.,,.2.25 ounces 


be tweet* the float centers and add the 
necessary wire parts to make them at¬ 
tachable to the model* The tops of the 
floats should be parallel with the top 
longeron of the fuselage when attached* 

FLYING THE MODEL 

Balance the model longitudinally one 
third back from the leading edges of the 
wings* (Bide the model into tall grass 
until the resulting adjustments are satis¬ 
factory, then make full-power take-off 
tests in a field free of obstructions* After 
the land-plane version |K*r forms well, at¬ 
tach the floats and check the balance 
again. If the balance is the same, the 
model is ready for the initial water take¬ 
off, Do 'not get discouraged by the 
many duckings that will occur* The 
thrill of many happy take-offs and land¬ 
ings on water is welt worth the trouble* 


MATERIAL LIST 

1 ®/ ja x2x2" nose block 3 w Vaa" alum, tube 

1 1x2x2? prop‘block 6 w Vi* ff 

4 pant blt&ks Ix.F sheet cel lulu id 

2 fxl*1" wh ce I hi oe k > Id te el red ti S5 u C 


1 7 114 x2xir sheet 

41/55x2x18* “ 
tv 16 *?xi# " 

I Mi*2x4" 

12 ft" sq* x 18" 

12 ftxMixlfi" 

sq.xl8 w 

1 kS"“sq* x IS" 

2 fexViaxta" 

2 ffcstJ4xl8" 


l *' orange 41 
1 oz. cement 

1 oz. clear dope 

2 dm. clear lacquer 

(Y r soft hinge wire 
12 if # 14 musk wire 
12"# 10 ° “ 

ir #s 44 

6" #6 

5 ft* ffl flat rubber 

8 V* i2 w *1 * 10* 

bamboo 


MATERIALS 

Wing 

a spars VaxVsxSD 1 /^ 

1 leading edge Yax%x2G" 

1 trailing edge V :r >x%x2C/' 

4 pea, rib material 
Bamboo for tips 

Elevator 

2 spars a/^xV^xIG" 

I lending edge x 3 /30 xl 

1 trailing cdge :i /a >, xVi xl 2 Y/' 
ft pcs. rib material 
Bamboo for tips 

Frame 

2 jxjs. 

I |H' r %x 1 x2" 

Heavy wire for strengtheners 
Scrap of : Y/ f balsa for incidence 
blocks 

Propeller and Extras 

I block IxlVfrxIl%" 

Medium wire for aim ft and rear hook 
2ft feet of y$" flat rubber 
Several washers 
1 large sheet of tissue 
Cement, banana oil* and dope* 

—G. S* L* 
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SPRING FEVER 

( Continued from ptojr 40) 


whs coming iu for a landing in left field* 
ll was discouraging to lose the rudder 
of u new contest model* hut the slight 
amount of damage waf comforting, con¬ 
sidering what the fast-moving baseball 
might have done to the fuselage or the 
wing* 

But it took a last-moving twin 
pusher to repay the insult which base¬ 
ball Jittd given modeling. The pusher 
\\m Inline I led from the other end of 
the ball park, hut it made a bee line for 
the second baseman. Relentlessly it 
bore down on its victim. The model 
was badly adjusted, and the extra power 


was all converted into speed rather than 
altitude* 

For no reason at all. the second base¬ 
man turned around a few moments be¬ 
fore the twin pusher reached him. Mis 
reaction was fast enough to pull \m 
head to one side and allow the model to 
fly harmlessly past him. It was close, 
but the second baseman suffered noth¬ 
ing more serious ihim upset nerves* 

Once in a while spring weather will 
let you down. I remember one time 
when I was disappointed* It was dur¬ 
ing Easter vacation. We had primed 


our models, intending to put in a few 
days of flying, taking advantage of our 
short freedom from home-work worries. 
Beginning the first day of vacation, the 
wind blew in gnlelikc fashion and con¬ 
tinued to do so for four days. Finally 
the air became calm, but only after we 
were again back in school, faced with 
the rather dismal outlook of more home 
work. 

But, considering its good mu l bad 
points, spring weather still wins the ver¬ 
dict. Frozen fingers and numbed toes 
are not to be experienced during the 
next six months. Wc have a half year 
of good model weather ahead of us, not 
to mention a full list of contests. No 
wonder we are Farin' to go. 


EARLY AND STRANGE CONCEPTIONS OF FLIGHT 

(Continued from page 34) 


Between the years IfiOI-IfiST the 
Jesuit, Francesco Lana, described a 
boat-shaped aerial car which, in a great 
many of its details, was similar to the 
fly big chariot of Ki-kiing. Contempo¬ 
rary with the ancient Chinese was 
Archytas, a Greek who lived about 428- 
346 B. C. lie was a philosopher* mathe¬ 
matician, statesman, ami soldier, and 
published numerous works. He was a 
ski 1 let I, practical mechanic and con¬ 
structed of wood what was known as a 
“flying dove.” 

The description of his craft is very 
unsatisfactory, However, it is described 
ns a wooden figure balanced by a weight 
suspended from a pulley and set in mo¬ 
tion by a current of air hidden m its 
interior* Investigators arc inclined to 
believe that this wa$ the anticipation of 
the hot-idr balloon or glider, as it is as¬ 
sumed from the record that it could fly 
but not rise again after fulling. 

Iu the old Arabic history it is noted 
that about the year 87*5 A. D., an 
Arabic mechanician of Spain, A bud 
Qnsim Abbas ll»n lumas, devised a 
mechanism to make his body rise into 


the air. It is £ald that lie made a pair 
of Wings, clothed himself with feathers, 
and flew some distance through the air. 
Apparently he had worked out the the¬ 
ory of flight, but not of landing, as he 
was injured in decent. Later in the 
same era Manuel Coroncnus, a Saracen* 
demonstrated his skill Indore the Sultan 
of the Sdjuts. 

Comnemis climbed a high t ower where 
horse races were Ixfing held with the 
avowed intention of flying across the 
race course. He used what was appar¬ 
ently, from its description, a clumsy but 
basically sound creation* The whig 
structure was ol vriiiGw wood laid over 
a framework, the entire wing covered 
loosely with white cloth. II t> recorded 
that he ''soared like a bird" and seemed 
to fly in the air —a glider in effect* 

Centuries later. Oliver of Malmesbury* 
an English astrologer and mechanician, 
who lived in the eleventh century, is 
recorded by Milton, in bis “History of 
Britain* 9 (1670), ns having fitted wings 
to his arms and legs and having at¬ 
tempted to fly from a tower with the 
aid of the wind, tin fell, broke both 


legs and attributed his failure to the 
lack of a tail. 

Roger Bacon, the Franciscan monk, 
it great scholar and philosopher, points 
out between 1214-91 that; 

Likewise flying mad lines can be 
made in such a way that a man is 
seated in the midst of the machine, 
revolving some sort of device by 
means of which wings artificially 
composed may beat the air after the 
fashion of a flying bird* 

In the past score of years many argu¬ 
ments have arisen as to who perfected 
the flying machine, and it is still con¬ 
troversial, However, in view of the re¬ 
search and findings of noted professors, 
curators, and investigators, it must be 
accepted that, in the prehistory of avia¬ 
tion, credit must be given where credit 
is <lue. It is a foregone conclusion that 
air craft was conceived and conceded 
practical a thousand and more years bc- 
fore the airplane and balloon were ac¬ 
cepted as a possibility by our more mod¬ 
ern sciences. 


THE AUTOMOBILE ENGINE TAKES THE AIR 


90-9.5 m.p.h, while the same number of 
revs drives the Ford car at a speed of 
only 59, The consumption is the same 
in cither ease—about 17 miles to the 
gallon. Standard 70 octane automobile 
gasoline is used, with a resulting saving 
iri fuel bills. The oil consumption aver¬ 
ages 2 gallons every 25 hours. Tins en¬ 
gine has proven extremely rugged and 
dependable and has been flown over 
50,00(1 miles without even cleaning the 
spark plugs* 

The Arrow Sport is a low-wing mono¬ 
plane of conventional design. The large- 
area wing is of wooden construction, 
fabric-covered, and Is braced by inverted 
Y-typc compression stmt- running to the 


(Continued from page 33) 
upper longerons of the fuselage. The 
ailerons are weight-balanced and are gen¬ 
erous in area. The fuselage consists of 
n sled -tube structure faired to an oval 
shape and covered with fabric. 

Some pilots have found the cockpit a 
trifle narrow, but the side-by-side seat is 
ut l icrwise very com fort able, Ti ppi ng t he 
back of the scat forward reveals a can¬ 
vas hag holding 28 pounds of luggage, 
A large, well-designed windshield obvi¬ 
ates the necessity of goggles. Double 
wheel controls are provided % either of 
which can l»e quicldy disconnected. The 
rudder pedals are eon yen ion tly placed 
and are fitted with heel brakes. 

Standard equipment for the instru¬ 


ment board includes an air-speed indi¬ 
cator* altimeter, water ternperatlire ami 
oil pressure gauges, gas gauge* ammeter, 
switch, etc. A Iuisky aircraft throttle 
occupies the center of the board. Addi¬ 
tional equipment available includes 
brakes and tail wheel, electric starter, 
navigation lights and a cabin mclosure. 

The ship is inherently stable and will 
take off and land “hands-off/ 1 The nor¬ 
mal take-off mu is 3pQ feet and the ship 
comes to a stop after rolling 209 feet. 
The original model was equipped with 
flaps* These were eliminated* however, 
when It was discovered that the prop, 
turning at 290-250 r.p.nn, acted ns an 
effective air brake. The explanation of 
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this apparent paradox is that the plane 
is gliding faster than the prop pulls, so 
that instead of being a source of power, 
tin: prop disk becomes a circular braking 
surface. Anyway—they say it works! 

The Arrow Aircraft Corp. has worked 
more than three years developing this 
plane. They have turned out a good- 
looking, comfortable ship which is easy 
to fly and cheap to run. Ordinary re¬ 
pairs ought to be a cinch for the average 
young man with a knowledge of Ford 
cars, and the V-8 motor has a longer .life 
than most aero engines. On the other 
hand, the Arrow is a comparatively big 
bus, with B2 horses and a gross weight 
of 1,675 pounds. Though she carries a 
bit more luggage, the excess weight of 
the power plane keeps her performance 
down in the class of light planes, de¬ 
veloping half her horse power. The 
initial price ($1,500.00) is about the 
same as most of the lighter ships, but the 
upkeep cost is claimed to be lower. 
Which is the better bargain? Yonll have 
to figure that out for yourself. All I 
know is that the Arrow Sport V-8 looks 
like another big step in the direction of 
n safe, cheap airplane for you and me 


Indoor Equipment 

f Continued from page 60 ) 

disassembled model in the Ikjx and carry 
the box with care. Some builders Lave 
a modified version of Air, Whalen's sky¬ 
scraper and attach wings to movable 
dowels in the box. 

AD of these gadgets are applicable, to 
some extent, to other boxes, hut attach¬ 
ing them Is hardly worthwhile, as the 
life of a cardboard Ikix is comparatively 
short. However, the cardboard box has 
one real advantage over the other types 
oF carrying cases: if the cover of your 
cardboard box is strong and well-slicl- 
lacked. It can be inverted on the armory 
floor, filled with water, and used to make 
microfilm. It is impractical to use the 
cover of a wooden box or fiber ease, ns 
it cannot be detached from the rest of 
the box. The cover, attached, will not 
lie firmly supported, cannot be emptied 
without turning the whole box upside 
down, and water can be splashed into 
the box proper and onto the models that 
may be inside. 

The accessories useful to an indoor 
builder Arc rather numerous. All boxes, 
without exception, should have a chart 
winch gives the number of winds j>er 
inch of each size of rubber pasted m it 
in plain sight. A revised chart compiled 
for this purpose by Frank Zaic is in¬ 
cluded in this article. One of these 
charts will save you time, rubber, and 
possibly a ship, by telling you when to 
stop winding. Of course, every Indoor 
budder lms a winder. Tcn-to-onc-ralio 
winders are by far the most preferable. 


as the number of Winds are easily known 
at any time, and the win ding rate of 
a ten-to-one winder is Just about right. 
Tests made on T / y .|' / rubber have .diawn 
that a maximum number of winds are 
obtained when the winding rate is about 
1,400 winds per minute. A greater 
speed—as obtained with a twenty-five¬ 
to-one—caused the rubber to break on 
an average of one hundred and eighty 
turns less, A slower speed was not only 
tiresome, but it also cut down the power, 
although the ultimate number of winds 
was not appreciably affected. 

A fast-drying cement is always ap¬ 
preciated—especially when a ship is nil 
wound up and ready to fly and you find 
a joint has loosen ed^and should always 
be carried. The cement will also prob¬ 
ably be used to stick the model down in 
the box when you are ready to go home. 
Rubber to suit the models you intend 
to fly, of course, should be carried. 
However, it is a good practice to carry 
all sizes. There is always a time in ev¬ 
ery model builder's life when he forgets 
to taka rubber for a particular slrip, and 
always carrying all sizes will put this 
danger at a minimum. 

Rubber lubricant should always be 
included, as it is now regarded just m 
important as the rubber itself. Not only 
does it increase the number of winds, 
but it lengthens the life of the rubber. 
If you have a box cover in which you 
can make film, you should carry at least 
one small frame and solution. If you 
have not, an old wing or tail should bo 
taken along for patching. A spool of 
thread should be carried along to bind 
wing clips and stubborn wire fittings. 


Several sizes of wire suitable for in¬ 
doors, washers, a round-nosed pliers with 
a cutting edge, should likewise be in¬ 
cluded in the accessory kit. Several 
thicknesses of sheet balsa and a razor 
for minor repairs In structure will also 
occasionally come in handy. A metal 
ruler, which can be used as a straight 
edge for stripping wood—and incident¬ 
ally to gel dimensions of the other fel- 
low's plane—can l>e included. If you 
go in for glider Hying, your kit must 
have an ample supply of moil cling day 
for balancing your gliders. 

Some time in the future a complete 
description of how to gel your models 
oil the rafters with a gas balloon—the 
safest method For lioth you and the 
mode!—will be described. It is by far 
too lengthy a subject to go into at pres¬ 
ent. A carrying kit for the generator, 
of course, should not be included in the 
model box, as any acid that might leak 
out will min the box in short order. 


Discussion Corner 

(Continued from page 47) 

of the flight necessarily gives n slow 
climb and a low ceiling. As the motor 
unwinds and the propeller pitch de¬ 
creases, the model slays at approxi¬ 
mately the same altitude, until the mo¬ 
tor is almost entirely unwound. 

This argument docs not consider the 
time needed to Inn Id a complicated ad¬ 
justing device which weakens the pro¬ 
peller* adds weight, and is so delicate 
that it is difficult to keep in alignment.— 
Howard J. Ide, Grand Rapids, Mich. 



The shock- 
absorb¬ 
ing land¬ 
ing gear, 
though 
simple, is 
practical 
in design 
and 

sturdy in 
opera¬ 
tion. 


and the lit tic guy iti the house down the 
street. 

Span.80 ft., 9 in. 

Length.21ft., 4 in. 

Height . .8 ft., 10 in. 

Area 180 ft. 

Wing loading . . . 9.0 lbs. per ft. 

Rower loading , 20,4 lbs, per h,p. 

Gross Weight.1,075 lbs. 


Maximum Speed * ■ ■ llSm.pJi. 
Cruising S[>ecd . , . KHljm.p.h, 

Landing Speed . . . . 85 imp.h. 

Climb . 800 ft. per min. 

Serv. Ceiling ..... 12,000 ft. 
Range 300 miles 

Useful Load.553 lbs. 

Flying scale model plans for this ship 
appear on page 48 of this issue. 
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BROADCAST yuttf «u» otl pit 
Inning if.recuth 

Bttmr*wala from any mu ol 
-Injfrt WHO dug*, Jftfth K»C 15 
W (atii." rtortd M iKoy fMd* ™ C 
for I'.uuo T»e, attacljfld In a jIEj, 
To/, Al«o POt «!■ ""'R unf* n 
yrnmB lit Ilqtm* pardoa* dab RM 
atfalm. JUtroUi of font Laaj 

PRICE 25c POSTPAID^ 
Johnson Smith AC*. Si- 


ft bat It If mr^r 
Mr annHClgf 

jV rgttcOaio, 

' SaTjfeT! 

marry an aw*- 

tif c»t nm 

S'iS‘,T4#^i 

IT Ud 1 1 * flldf fll» 

: I oaliiir thh rtfarcttw*. 


jt 14 x IS inch-ifl in aim. 

.i%svm&&x 


CRYSTAL RADIO 25c 
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lirodl*!. Uufj't tn f, h* flOiitf 
wh*sit;n Buk atari*. Grt lati 
of fun from tartim and dauet-a. 
If yrn »Wt tn Lraotta 1 perfect 
danCTT, learn to danre it horn* 
thin tiPB, «ffT w*y . BOOK 
TELLSF 11 o« Id develop pdaa 
and utflirnL improve tour dwro 
at*!*, art of tieldfntf. haw to walk 
To ftitip!■■.■. b«w to load, L*t**i > i>X 
Tret tttpi, Kali.;ill and Kwani 
Tuidf, the fUtete* Have- the 
(Juh'krtfp, FT«iflI to fpdt, 
Will), liffkwiii] Cougvf, Lho 
Conti n notat Uif (miwii K ion 
ilunciithD MknhfltUn.tNfUltrgt 
RIjuujLu, Lhe Carlo, DhJU'MCtM, 
and many uihrr*. Art Of Dane- 


graph Bat for «tly 
La a lull pracuc 
or a#Fid 

f tfend Olaoudlnir nil 
rue na v leu} ■ i-firt 

if , Mall w am 


mtleklr. lie M «■ 
p*n *p*r*tor. Kcr, 

“t.L,niur, Ct*jnei. t 
*te. hr.our.tod OO J 

woodrn b*b*. # 
rnmolnl* With //1 
Wrilcrn Union 
blank#, cada £/ , 
and lti<i™-i /if * 
tfona, <wlih -gf : T 
o5Lt ha*- gfj ; 

f P . ■//* .2 .f 


WTh* Bd| 
7 Electrician 

f XOe 

AdJ Ih fat H 

eES 

m n.uirt*,lf 
la.Wfsn.nll.* 

SSaaa 


IIIl|11111;IIII11;nil W«jM to p!cT the 

THAiniriRIIIIIFMI llif|t ,r ^ hL> 61 ontaii w-iitnHit 

etritl rl W W it "If g fl t»g thiCujrE Ihn dnidir- 

O'' V* li^vj nry nf Inttumr the n-ilei 

1 Yrwwf I f WKMteniABrtfcriJiotit t*dl- 
22? * / nua pracllcal Th« Vomp» 

frti le th« ace--.mtituinent to anr tensor eoax 
nrriumla Anr "llirt*" or in any k -liry/ r Ho hflowC 
*djlfl t,f nrualc n wap nary, Onra yealiire TnaAEorod thn 
•retain..JWU Wrli] !<n alilo to vUy tho acuoinpiiaeneTlt td 
aonvB, ballad*, waluci. tlin letret hHa t e:c t , entlreV 


ELECTRIC MOTOR 

6000 Rciolwicm All part* nee- 

|jer Minute '“onlv" 


AUTO SCARE BOMB 

Thw A run (loiribfi <1 f dllW li s 
atlwhnd to this /T A 

moiot nfywjrcar, ^ \ 


BLANK CARTRIDGE 


PISTOL 
a 25c 
• 50c 

LSI.00 


HEVOLVCR STYI.E 


HowtoLOVE 


Three tiew TS s T ,= ^®l -Tl x 
mud*: 5 n *rw “1 - 

out.25c ; ?0c ^ Jjft> - 

anil 51-90, ^ ia 

U *11 K-.id (I a: 1 ! rUf eh If 
Un, fAttalftad after !■ 
UlHllmeflUreiT- vL 
wl. Aui'rar*ft<rt- 
fin ervei t-umlaT. 

'lakastdCal l;:ank CartrnJirca nttalB" 
ahla MfrrTwJnrTr, fJranl Lirntoddcif] a* 


Lha alartar. tUerc 

!■ a ehriit whSM".' 

fulloweil by a I oi] j 

Vjm* 


enDlIhla In iwe'e Uniltr 
pivulon. When lorn nomes 
Iheleven niliii how Irv- 
ailr.i.ut* l* lie- lanxuann 
At thrlf rnrnTnattll L*» #,X- 
prtu the dcplha ef IU 
eeiimwilrui DAM Inn that la 
prmwlnjf hl ihylr heart*. 
It la I n aonthfl iha aoulii uf 
th<s iftirn.lHurn Uni l hi a 
Wurk hart born cDTnp11#'l, 
Real thia var)r and eralitl 


put* tOc poitpAiiL hr hi 

aepdJy rtiFabg JO rtntr, 


JU-JITSU 


FRENCH PHOTO RING 25v/\l/s 


ROCKET SHIPS! 


N ER 


DON’T BE BULLIED 

Tho Japaneaa art of Mlf-defysa*. i 

Hrtr ajiiLhf-da of attach ud de- 
fama an firaa. tflnatnlcti an tl.at 1 
you can i%ai /aJ l loumlaniiOTid Ibrtn. 
Dinfln fall/ With trlpa, throw*. 
wrht lock*, honly tiUliJ*- dufoUlp 
ayarnhl raVdlvarH. alraftalhijr, arm- ( 
leekn, nrhiern, epllu, r-ced leek, 
hnUUnirn man down, doobie knei 
lhruw,aUeh Attach f d*f «yn ajatnal 
knife, ont hud (nrrttA lt!?. da- 
ferae# acaimt rxc n. ■ ullanta . e Hub- 
ATfi {bruur.aerret thumti fcnochout, 
nrrvr plnrhea, Ltd Hunifioaj o'Ji- 
art. Lonm to proti rt yunrself an- 
der all L-Irciunatnnean with lldtorn’l 
Wunpubi, I' eaif dd inaa. trCma Or 
kijivi;■ i “sdtntD or Ju Jttsu" 
Ontv JO cents nodniM. 


H! rtaU do e. U10 Kom A th r ft Uou I n /» 
riwt: rt, 37 Art;'i - !in Eiertmaila, I Jr u f 
Alphabet, nadAwerapH/, KvriUbn TtSlar 
with Carol, CryaitaT h Tya Cop, a| c . llypno 
trlladalam, Cui-tiiila for CThrrkrirt, dnii», 
h'axandl LiTrun. 0 \1orrlu. Spun lab 1'rli 
Atldjrrama, Card Trfck*. Cr/etAl Guln 
Btharthlnye TQr only IS iflnli pDSTpdld 


hood- rrut<:VM»9WSm 
klnda: rrudhot plane*, fru-ket rtjn tic rn^heH boativ. 
Uomplnlo plana am in bonk Torra, It’M-kntjiryaiitrciiinir 
about nu 1 .* ut lu bi]|ld from Inevprnilvo uialyriAJd db- 
taJnahln at yuor tiruBirl* t or «■ homir al amppl/companr. 
Will go tar at high ■{wadi! Price 10e Oovtp.iJd. 


Ovnr lOfl alrnbla rnclpos \ N 
for malFfne hlnda of 
Eaoa, wheur romn •iNefl, - Cv\ ' 
W*,f h«mwn w. brag- jr- 

dir*, p, nun, knUirf, ■ w 

rerdlali and almpla |iq- r- 

utifii, ffuli vynipa. at»* mL 

Only JD cehlapodtpbld^ / IB 


U- Good Luck 
RING 

[nVra V*rr atrlhhitf, duaEnt 


BOYS! BOYS! BOYS! 

THROW YOUR VOICE 

4.-. .V A. ! nTo • te-r.V. i^der ts* 
flaA tHr ^ nranywbnr*. Lota of rw 
fei foollni Ira-ber, po- 

Ti?3aS*/.T Itca^iab t>T frlanda. Tba i W J m * L 

^IkVEHTRILOM# 


B**hfH50afll1y>‘iiii 
ptui iTjaalsr r.h e uri- 
i’IbU of Hypnot- 
Uni, Muter U da 
ilrufD &aar«r. 


SILENT DEFENDER 


and Uncommon. 1 OaJdll- 

edpaxeUJ Itnlan [ aiu Ll 


Uir ft hf toillc* oQn 
teriiYr-j. iheifffi an 
an:rhD3caa* *rn«Ln* 

t«llD 3 . Vary tflrfUl 

ilr ILCJI (ha hand*UtDl 
Bmrrjfcnrr. M*dnol 
ntiin, Wi'lffbt 2 OB. 
ready f&r Ufla-’Poefei 

Z5c *aeh, 3 lor 41 


yfl nnen th* t,hnoj;blif 
JJ nfmiirti, Cnnlrol 
-J Ihoic dogfre-'i; nrul 
>1 make you m-vtar 
vi <ir*ie^dl34lioD. 
)] MAiotben Ioy# 
“ foa, itTmjrtban 
id wbtTT* fojrtJTr loflf 


125 CARD TRICKS 


Cfliitclni al] Lho trick* av -1 d^rrpt- 
lofta with rar j* «irr Inymtod* Tn- 
dqAfna ihr tn -|;u pf tha moat calfl 1 
TAUd LnUjiltora* Alriith-lnhi nnd 
Wc&eidJMUatord, Slrnpliii*<Ll and 


250 Magic Tricks ^acicx 1 

An rx«JWn{ Tittles booh coq. 


Ml I’fltinr Tricli*- 
Eb card!, eoljid, 
ilafa, BiffTB. flnpa, 
<c. Soaluipfo (list a 


^hfflNTho WondflF of tho World 

e%ylj. 1ml i.-. ■* ^ 1: . - ilirn blno m all til A 

s-car round. Just Uitak of It. bli w*f>ha 
nwnwL af tnr p' a" 1 1 r-ir t hr* 1 n rrd, tho plants will 
Ln in f«» bloom-11 may not nootn pon- 
■ *■ L.||jta. but wo paeJtlvr|y uusrhntLiu It 

»rn-^WV to bv ID, They wlE! tiloum svary ton 
WKflSBr toeekl, Momm«-r ur W in(*r. ami wFi rn 
* j f thTFO Yr*.re <4d tbo b n *h W5l I bo a nail 
n?! bi m»i. l>s-arlnir fresn bmuimi ta 
m «eH(J • IJk 'Lunnd rvoua oh oa<h bueb. lb r duw^ 
|OV ■ M era *tb ha thr*o ahadrt—wliltcij p-lnt, and 
,., Elf Crimaorv. Tho pUhla itrtWotl bniCi an nn<l 
L 3 - outiiKim. W* Eunlmnton nt iMft throo 

bnehre L<> irr4W I rum lAtliiiu'IcH of iu-c4- PrtCn 1U C 
parlirt, fl pkta, r*jro-ir 25t pcatpalU, 


Whotipbo Odahiofl la 
made « f ruhhor, In* 
flatotl Uktf * balloon* 

mmi ESo'iL f>l*L’Cd OH ■ 
chslr, couch, non I, j 
Btr, Whon tlio ^fetlrn I 
tmaa^poctin/iT 5 11 ■ 
upen lb* nshloii. It; 


hy 2 M tprliiH Lrr dixnrler. W r ateh. (t mb. 
to*! lt f B fun to m thfl fly whpol rpln a- 
rentn-ri and brftr tho rnifliiu pu:|lJnif whon 
s'o r trol I ho ''itlenjn up.' 1 Jn*t liuht uji, 
ill I Ihn hoHry wlLh water and In a fpw-niin- 
llln fhd •Triflin' Ja blaring hIdoK at top 
rpc«f! Hthu for houra on tm* nllfr-E »r-J 
Will drive man/AHiall tojre o’T I hotly as«l, 
hWprccf* h*TJpi™, tnUr !«!-tod and 
*n,uT*rstenKl lr>run* Tb* rnaxtec ta bmutl- 
fnliy ythfiirapDH Sn RCT*ra1 ir*>l dm . Ea* 11 y 
wortJi a dhSlar, Now itiih3oI w hich ttm* no 
alcohol or canned hf*t unit 25c,add 10* 
tor neitiv* and paekln), /.icrtrit dfud- 
el, Jio ptu* JOo fur pt,Ua$* ond poefrutp. 


hb th* ifroknmn of brtnr A a 
san'e barwknrvhle'f. A eloTrr, 
JoJc. Pricp 1> CDOrt phstpnij. 


L airr i POH4* liOIL-^*1 ft, 

k4,elr. 150 tllufttratioua* PiJlv 10 c. 


D a t nr*. Opr ra(,Ur.a. 6 ttronaTopolTtomln iC J 4 
Inc ToVftcwp*. Compaan. i'cckat Mir 

atpeampa for oaamininc >r>. «*t. DW 


ADDRESS ALL ORDERS FOR GOODS ON THIS PAGE TO 


WATCH IT CHANGE COLOR! 

SS3p ? ^ ,,ssw ^L^as 

UJU tap*] Ot Yefit rut 4 i I n MlfflMlty. .. mt Itl 

toncuu to mtch tlI■-+ rt-.,l Inavudaftf lend. Notretibl* 
l* iery. I nn lio for Datitha wfLijent food, A host 4b, 

S^^*sia£E^i!!!; , sha 

Johnson Smith SCO., Dept. s<H. Detroil.Hich. 


Dept. 584, 6515E. Jefferson, DETROIT, MICH. 

A copy Of our NEW CATALOG maJladOn rttnlpt Ol 10c, Of the D&- 
t-UXA rJitJon wlib cloth blntlim 23C, GlfijC^r an A better than etrar* 
flnlw hgq.lt Of It* hhiti |n caHtpnca. Hearty OOO pase* nl the latest 
VTicka In mAElf, ibA hrteit fioeallJej, [tunic - -. ifaniD*, aoortine 
jtotxJa, rubber stamps, unu»u*l«nd lrtt«r*(ttnc Dock a, curKtallie* In 
a**<k and plant). Ale,* unproeurabl* rlsrthtfe. AtnpUh 


JhLi* Igrw Mui \ Leta of harmlaaa fun and imna*- 
Pf^JptWtPfill iDBfll wnarlftjf thaa* Mpkt 

K* (rrift alt np anrf Ink* Dalldal 
Wad*mowtlnold finleh (r***mbl*t 
WHw. • Jsil pi a i imiiri', ST-, i h, w ordinff cn nnapt- 
«lrid« liruitnitd.Uceath tad, 

lohttscci Smith StGo., Dcp.sin. Detroit Mich. 


IRWIN PROJECTOR 


'JAPANESE ROSE BUSHES 
















































































Copyright I9J7. Liggett & Myers TOBACCO Co 


when smokers find out the good things 
Chesterfields give them / # 




